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Internet Addict 


“1.5 Mbps wasn’t fast enough for me.” 


ADSL from Ericsson - the obvious choice. 

No matter what kind of services your customers want, they want them fast. And 
nothing is faster than ADSL from Ericsson. With ADSL, your customers get access 
speeds of 8 Mbps and more — over their existing copper telephone lines. Because 
voice and data can be transmitted simultaneously, your customers can talk on the 
telephone, check their remote e-mail, and download a file from the Internet at the 
same time. And when they’re ready for video broadcasting, teleconferencing and 
ATM-based services, ADSL lets you deliver. Only Ericsson provides turnkey solutions 
for your whole telecommunications network. Take a hint from Dorothy and get up 
to speed with ADSL. Call Ericsson today at 1-800-431-2345 or visit our website at 
www.ericsson.com/cobra. Before it’s too late to get in the game. 
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When the Sonet network's in sync, the 
result is pure harmony. Our thanks to 
Daniel Barenboim and the Chicago 
Symphony Orchestra for providing 

our coyer image. 
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From the Editors 



y America’s | 

Network 



Market specialists 


A 

Hi IH warm “Welcome!” to Charles Mason and Shira Levine, who have 
assumed Senior Editor posts on th e America’s Network team. 

Charles has been a well-known telecom journalist since 1985. For more than a 
decade, he has served as Washington, D.C., and West Coast bureau chiefs of various 
industry publications, covering a wide range of issues, from government regulation, to 
mobile computing and new wireless technologies. He holds a Bachelor of Arts degree 
in Journalism from the University of Montana. 

Charles becomes AN’s Broadband editor, and assumes control of one of the most 
dynamic (and vast) sections of the magazine. Look for his upcoming analyses on 
broadband access, the market strength of cable modems and new transmission 
schemes, among other issues. Charles is based in Bothell, Wash., near Seattle. 

Shira Levine has been covering telecom for nearly four years, where she has pro¬ 
vided ongoing coverage of “new media” technologies, including cable modems, multi- 
media and Internet issues. She is a graduate of Amherst College in Massachusetts, 
and holds a Master of Science in Journalism from Northwestern University’s Medill 
School of Journalism. Shira takes over our Services coverage, concentrating on net¬ 
work management, operational support systems, billing and customer care, and data 
warehousing, for example. Shira is based in our Chicago office at 312 W. Randolph St., 
Suite 600, Chicago IL 60606 (additional contact information for Charles and Shira is 
given at right). 

The additions of Charles and Shira to our senior staff enable us to implement an edi¬ 
torial structure that may seem rather unique, but which has been evolving over the 
last year. Our tech-sawy senior editors function as “sub-editors” of America’s Network. 
As market specialists, they have responsibility for coordinating coverage within their 
specific sections: 

• Arielle Emmett now takes sole responsibility for Wireless issues; 

• Annie Iindstrom handles Wireline and Outside Plant; 

• David Kopf, our Web editor, also manages our Internet coverage; 

• Charles Mason coordinates our Broadband section; and 

• Shira Levine is the point editor for all Services-related issues. 

The core editorial team at America’s Network has more than 60 years combined in 
telecom journalism experience—giving us a perspective readers can rely on. Togeth¬ 
er with our supporting writers and editors, contributing writers, and Editorial Adviso¬ 
ry Board members, we feel well-positioned as the premier provider of business-case 
analysis of networking trends and technologies. We hope you think so, too. 



Editorial Offices 
201 Sandpointe Ave., Suite 600 
Santa Ana CA 92707-8700 
® 714/513-8400 Fax 714/513-8634 
http://www.americasnetwork.com 
Executive Editor Mary Slepicka 
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1st Box 



ELECTRONIC 
BONDING 

I enjoyed 
your July 1 
article on 
electronic- 
bonding gate¬ 
ways, but 
need to bring 
an oversight 
to your atten¬ 
tion. 

Table 1 of that article (July 1, page 
21) associates [electronic-bonding 
application] Billing with the Ordering 
and Billing Forum standards. The arti¬ 
cle also should have associated billing 
standards with the work performed by 
the Telephone Bill Work Group 
(TBWG). 

The TBWG was organized in August 
1988 as a subcommittee of the 
Electronic Data Interchange (EDI) 
Committee within the Telecommunica¬ 
tions Industry Forum (TCIF) under 
the auspices of the Alliance for Tele- 
communciations Industry Solutions 
[ATIS; formerly the Exchange Carrier 
Standards Association]. 

TBWG is comprised of representa¬ 
tives from many telecommunications 
companies and their customers. The 
work group originated and continues 
development of the EDI ANSI [Ameri¬ 
can National Standards Institute] ASC 
X.12 811 Transaction Set. Participants 
work together to standardize the use of 
the Consolidated Services 
Invoice/Statement in the telecommuni¬ 
cations industry, and have recently 
completed Issue 7 of our Customer 
Services Implementation Guidelines. 



Have something to 

sb re 


Send your comments to Editor, America’s Network, 
201 Sandpointe Ave., Suite 600, Santa Ana, 

CA 92707; fax 714/513-8634 or e-mail to 
twork.com. Comments 


If readers have any questions regard¬ 
ing the work of the TBWG, they can 
access our World Wide Web page at 
www.atis.org/atis/tcif/edi/tbwg/5tc54 
hom.htm. 

Pat Monaghan 
GTE Telephone Operations 
Chair-Telephone Bill Work Group 


Looking for information on ADSL 
deployment, next-generation 
wireless applications, or 
object-riented computing ? 

Look it up at 

www. americasnetwork. com 


Underground Warning Tape 

Continuous protection for your utility lines. 


m 





8 MATERIAL TYPES 

Extra Stretch® 540 is specifically engineered to provide supe¬ 
rior elongation while maintaining both high tensile strength 
and high puncture resistance for maximum protection against 
accidental service interruptions. 

Standard 250 is an economical alternative for less strenuous 
site conditions and is available in 2,3,4, and 6 mil thicknesses. 
Extra Strength is a non-stretch, woven product which pro¬ 
vides high puncture resistance and tensile strength. 
Sentry-Line® is available in standard and reinforced grades, 
both of which can be located prior to digging through the use 
of a variety of pipe/cable locators. 


• All Terra Tape products can be custom imprinted with your company name, logo, 
phone number. 

• Additional options include plastic cores, dispenser reels with handles, dis¬ 
penser boxes, imprint coatings and end of roll indicators. 

• Stock imprints available for immediate shipment. 

• Printing remains legible and material color remains true even after being 
buried for many years. 

• EDI capable. 

U.S (800) 231-2417 
Collect (713) 507-4200 
FAX (713) 507-4295 
Canada (800) 847-5616 
www.reefindustries.com 


terra rape 

Superior Cable Protection. 

Reef Industries, Inc. P.O. Box 750245 
Houston, Texas 77275-0245 


)6 Reef Industries, Inc. Terra Tape, Extra Stretch and Sentry-line are registered trademarks of Reef Industries, In< 
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Why chance it? Fujitsu is synonymous 
with SONET solutions. 

Need a savvy resource for broadband 
help? Fujitsu has it all. Equipment. 
Management systems. And most impor¬ 
tant — answers, guidance and support 
from the undisputed leader in SONET 
technology. In fact, at this writing 
there are over 5,000 Fujitsu SONET 


rings deployed in the U.S. alone. 

All of them flexible. Reliable. Easily 
upgradeable. And designed to handle 
whatever opportunities come along. 

OSL.Oh So Important. 

From the operations center to the 
customer premises, Fujitsu’s SONET 
equipment will be the first to offer 
fully compliant OSI 7-layer network 
management visibility, connectivity, 


monitoring and status 
messaging. Finally you’ll 
be able to take advantage 
of features like software- 
downloadable product 
enhancements and remote 
memory back-up for net¬ 
work restoration. Plus, there’s easy 
migration to future applications. 


Future-proof with our 
FACTR® platform. 

The allure of broadband is the breadth 
of upcoming service offerings — LAN 
interconnection, cell relay, video-on- 
demand. But now, with our FACTR 
access/transport platform, you can 
future-proof your network and 
wring additional sales out of existing 
narrowband pipes. For instance, with 
the FACTR platform you can plug 


everything into 
your broadband 
backbone and 
offer SONET 
survivability all 
the way down to 
DSO-based 
services. With one fell swoop, you 
can position your network for future 
demands using a platform that starts 
paying-off sooner, rather than later. 

(all on Fujitsu Network 
Communications*-ASAP. 

We can help you build a cost- 
effective fiber network. One that 
works like it should. One that 
offers a graceful migration. One 
that will help keep you (and the 
boss) happy. The hardware and 
software are available. The expertise 
is available. All you have to do is 
call 1-800-777-FAST or e-mail us: 
fast@msmail.fnts.com. 

•The formation of Fujitsu Network Communications, Inc. will be completed in mid-1996. 


it just has to work!" 



The FACTR® platform supports 
broadband and narrowband services 
from a single mechanical package. 


FUJITSU 
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Observation Deck 



Winning the WAN wars 

ATM emerges as the WAN transport vehicle. 


lE t’s high time that corporate net¬ 
work planners come to the realization 
that supporting extended organiza¬ 
tions is becoming what their jobs are 
all about. Gone are the days of LAN- 
centric strategies, limited in scope to a company’s MIS depart¬ 
ment. The 80/20 traffic pattern rule no longer applies. Thanks 
to the Internet, intranets, collaborative software, etc., it’s likely 
that 80% of any application-generated traffic will head out of a 
local area network, to be shared with other members of a dis¬ 
persed community of interest Most of an organization’s traffic 
is destined to traverse the wide area network (WAN). 

Corporate network planners must consider how they can 
best integrate their own infrastructure to that of their carriers’. 
At the same time, savvy service provider strategists will be 
planning how to leverage new service opportunities created in 
this increasingly WAN-centric networking paradigm.This phe¬ 
nomenon is called extended enterprise networking, which refers 
to the hazy division between LAN and WAN, as well as to the 
dynamic boundaries of enterprise networks—the constant 
expanding and contracting of access to an organization’s vital 
information. Network parameters are more fluid than ever 
before. Because of this demand to “extend,” organizations 
must rely more on public network services. 

This is where synergy with the WAN becomes vital. Ever 
since the inception of LAN data transport, the LAN/WAN 
demarc has been a bottleneck. Dissimilar transport protocols, 
media differences (connectionless vs. connection-oriented, 
shared vs. switched), conversion and encapsulation routines, 
and bandwidth mismatches have conspired to limit the effec¬ 
tiveness of enterprise-wide network applications. The result? 
Expensive, inefficient and multiple-overlay networks operated 
by service providers to patch together sub-optimal enterprise 
service delivery offerings for their customers. 

ATM AT THE CORE 

True enterprise-enabling looms on the horizon. With unmis¬ 
takable momentum, service providers are building out their 
infrastructures with asynchronous transfer mode (ATM) 
switching over Sonet transport at the core. This permits carri¬ 
ers to consolidate multiple legacy services onto a single plat¬ 


form—at dramatic cost savings. While 
ATM-bearing services remain a small 
industry (less than $100 million in rev¬ 
enues in 1995-96), telcos spent over 
$800 million on ATM equipment in 
that same period. ATM core transport 
has won the war in the WAN. 

Acknowledging this fact—and accepting that, in today’s 
“extended enterprise” world, a service provider’s architecture 
is a critical component of an organization’s network—corpo¬ 
rate planners must ask two questions: 

• “What should the core of my network be?” 

• “Do I want to perpetuate the historic LAN/WAN transport 
duality—the demarc bottleneck?” 

Logic dictates that only an ATM-based LAN or campus back¬ 
bone can seamlessly integrate with ATM core platforms 
deployed by service providers. While IP-based traffic will be 
switched to the desktop for years to come, it defies logic to 
assume that carriers will undertake mass buildout of Gigabit 
Ethernet in their cores anytime soon. 

While carriers may not yet offer ubiquitous ATM-bearing 
services, their capital investment in ATM switching makes it 
only a matter of time until the majority of carrier POPs offer 
ATM access. Then, the opportunity to leverage a common 
ATM infrastructure—across the public WAN core and the 
premises LAN backbone—will become reality. 

For the service provider, new and effective managed 
services are attractive: transparent LAN service, multiapplica¬ 
tion integrated services, per-byte billing capability, etc. A com¬ 
mon ATM transport core across the enterprise network means 
more flexibility, improved management and administration, 
and reduced costs with improved performance. 

Decisions made today on the choice of a core network plat¬ 
form will have ramifications for years to come. 

With ATM emerging as the WAN 
service platform of tomorrow, the 
opportunity to position LAN/campus 
architectures for seamless integration 
with the WAN is finally open. Network 
planners must extend their network 
applications—hey, make it ATM at the 
core! After all, this ain’t your father’s 
enterprise. ■ 


Only an ATM-based LAN or campus 
backbone can seamlessly integrate 
with ATM core platforms deployed 
by the service providers. 


Richard Kushner is 
senior marketing 
manager-service 
provider channels 
for Fore Systems 
Inc. (Warrendale, 
Pa.) 
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Imagine the local loop access system 
of the future. One that delivers broadband 
and narrow band services; supports TDM, 
Frame Relay and ATM networks; and uses 
any network infrastructure. 


Sound good? We're shipping it. 

Introducing the world's first 3rd Generation 
Digital Loop Carrier: the CIMC 1000™ from 
Advanced Fibre Communications.® 


The mC 1000™ 3GDLC has 
the bandwidth - 6.2 Gbps - to 
economically support from 1 to 
over 2000 lines, delivering 64 
Kbps to 155 Mbps of voice or 
data access to any subscriber 
over TDM, Frame Relay and 
ATM networks. 


These features push the 
capabilities of the GMC 1000™ 
far beyond those of traditional 
Digital Loop Carrier (DLC) and 
Next Generation Digital Loop 
Carrier (NGDLC) solutions. 


AFC has set the new price/ 
performance standard for local 
loop access systems - providing 
the bandwidth for a new generation of applications. 


Advanced Fibre Communications. 

Any network. Any transport. Any service. 







Washington Briefing 



Pocket change adds up 

Quarters and dimes may translate into dollars. 


his year marks a milestone in 
payphone history. Last fall, the Feder¬ 
al Communications Commission 
(FCC) raised the fixed monthly amount that interexchange 
carriers (IXCs) compensate payphone providers for non-coin 
calls (such as 10XXX dial-around calls) by $39 per phone. Pre¬ 
vious compensation was $6 per month per phone; now, it’s 
more than $45 per month, per phone. For a payphone provider 
with 100 phones, that’s an increase of more than $3,900 in 
monthly revenue. 

The FCC has ordered local coin rates to be deregulated by 
Oct. 7. Coin rates for local calls may increase, and some pay¬ 
phone operators may receive even higher monthly compensa¬ 
tion from IXCs. Higher payphone revenues may attract new 
players into the payphone business—players who will need 
network and other support services. 

Previously, the coin rate for local payphone calls was $0.10 
to $0.35 in regulated states and $0.35 in most deregulated 
states. Industry insiders bet that, after Oct. 7, local coin rates 
across the country will be $0.35—or more. Pocket change 
adds up: Consider a payphone on which 800 local coin calls are 
made each month. If the local call rate is $0.25 and will be $0.35 
in October, and assuming that 25% of callers will deposit two 
quarters rather than $0.35 even, that phone will receive an 
additional $110 per month. If the provider owns 100 phones 
like that one, it pockets $11,000 per month in extra revenue. 

EASY COME, EASY GO 

It’s tempting, but presumptive, to add the $11,000 increase in 
coin revenues to the $3,900 increase in compensation. On 
Oct. 7, the fixed monthly compensation rate will become a per- 
call rate of about $0.25 or $0.35, depending on contractual 
arrangements and upcoming FCC rule revisions. Some 
phones won’t receive any compensation, because they have no 
“compensable calls,” such as dial-around calls. Those phones 
will lose the $45 per month they now receive. Yet, other phones 
with heavy dial-around use, such as in airports, may receive 
hundreds of dollars per month. 

The number of calls eligible for compensation may rise due 
to the increasing popularity of prepaid cards. But prepaid card 
calls may displace operator-assisted calls. Payphone providers 


Higher payphone revenues means 
more payphone providers, and a 
greater need for support services. 


that receive operator service commis¬ 
sions for 0+ calls could end up with 
lower 0+ commissions. 

Payphone providers often pay com¬ 
missions to the owners of the premises 
where the payphones are located. Higher revenues may mean 
higher commissions. A provider that pays $60 per month to a 
local convenience store may need to increase that monthly 
payment, depending on its contract with the store owner. 

While the FCC rule changes may benefit payphone opera¬ 
tors, local exchange carriers (LECs) may profit by providing 
services to non-LEC payphone providers. More payphone 
providers may mean more network services will be needed to 
support those payphones. Basic services and features, such as 
answer supervision, could be provided to them on an unbun¬ 
dled basis. More payphones also means more maintenance 
and coin collection. Investors could purchase payphones and 
outsource support services to the LECs. 

THE CONSUMER REACTION 

The impact on use is the big unknown. Will per-phone use 
decrease if the number of payphones increases? What will con¬ 
sumers do when they don’t have enough change for a $0.35 
call—will they not make the call or will they use a calling card? 
As Shakespeare said in Henry IV: So far as my coin would 
stretch; and where it would not, I have used my credit. 

Consumers may pay more for local coin calls, depending on 
the payphone’s location. Consumers also may pay more for 
calling card, collect and credit card calls if long distance com¬ 
panies raise their prices (as AT&T did in May) to offset the 
payphone compensation they’re pay¬ 
ing. However, consumers could end 
up paying less for the network 
services that previously subsidized 
telco payphone service. 

Payphone service providers, pre¬ 
mises owners and LECs may benefit 
from increased payphone rates, 
heightened competition and in¬ 
creased need for network and other 
support services. The three keys to 
payphone success will remain: loca¬ 
tion, location, location. ■ 


Susan Bahr is a 
telecommunications 
attorney with Bloos- j 
ton, Mordkofsky, j 
Jackson & Dickens 
in Washington, D.C. || 
: : (sbahr@aol.com). j; 

Article does not 4 

consitute legal 
advice; those seek- 
, ing legal advice for 
specific situations 4 
should obtain the 
direct counsel of 
an attorney. 
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We’ve done for loop testing 
what the pocket watch did for telling time. 



Introducing the new 3M™ Dynatel™ 

965DSP Subscriber Loop Analyzer. Like the 
pocket watch, it is small and revolutionary, 
making OSP loop testing jobs easier, faster, 
and more accurate than ever. 

Combining a capacitance bridge, resistance 
bridge and Time Domain Reflectometer (TDR), ! 
the Dynatel 965DSP subscriber loop analyzer j£■ 

enables complete POTS testing functions, as welUB 
as fundamental ISDN/HDSL testing. The backlit, ^ 
high-resolution/high-contrast LCD screen displays 
results in user-friendly graphic icons, enabling quick and 
easy data interpretation. A built-in HELP function 


Visit us at ICUEE in Booth 1507 



eliminates the need for manuals. The unit even offers 
multi-language capabilities — all in one lightweight, 
hand-held package. 

By combining the functions of multiple test sets in one 
easy-to-use unit, the 965DSP subscriber loop analyzer is 
total maintenance test solution. So when you have an 
outside plant maintenance job requiring speed, 
accuracy, and reliability, the Dynatel 965DSP 
subscriber loop analyzer puts everything you need 
right in the palm of your hand. 

To learn more, contact your 3M representative, 
or call 3M Telecom Systems Division at 800 745 7459 or fax 
512 984 5811. Visit our web site at www.mmm.com/telecom 
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WORK (SONET) TECHNOLOGY HAS 
BECOME THE OVERWHELMING 
CHOICE FOR INTEROFFICE TRANS¬ 
MISSION SYSTEMS. STANDARDIZED 
SONET TECHNOLOGY SUPPORTS 
NEW, FLEXIBLE, TRANSPORT NET¬ 
WORK ARCHITECTURES WITH WELL- 
DEFINED GROWTH CAPABILITIES, 
AND OFFERS NETWORK OPERATORS 
BETTER MAINTENANCE AND MAN¬ 
AGEMENT FUNCTIONALITY THAN 
PREVIOUS TECHNOLOGIES—ALL IN 
A COST-EFFECTIVE MANNER FOR AN 
EVER-EXPANDING TRAFFIC 
ENVIRONMENT. 


The format of Sonet optical carrier 
(OC-m) signals is based on a frame rate 
of 8,000 frames per second. The OC-1 
frame is organized as a 9 byte x 90 byte 
matrix, which gives a bit rate of 51.84 
Mbps; therefore, each byte of the 
matrix represents a capacity of 64 kbps, 
or a single DSO channel. In the OC-1 
frame, each byte is designated as pay- 
load transport or overhead capacity, 
depending on its position in the matrix. 



Mike Green, G. Scott Henderson, Ed M. Underwood 


Keeping in sync 
with Sonet 


How to manage Sonet networks 

using Synchronization j 

Status Messages. J 

& I 


The OC-m signal consists of n OC-1 
frames, aligned and interleaved sequen¬ 
tially, one byte at a time, from each of 
the m frames (where n can take the 
value of 1,3,12,48 or 192). 

The 8 kHz fundamental rate under¬ 
lying the Sonet format was chosen to 
coincide with the 8,000 frames per sec¬ 
ond of the DSO and DS1 signals. DSO 
and DS1 signals are the basic building 
blocks of all digital switching/routing 


elements and transport facilities; 8,000 
samples per second was originally 
defined for digitization of voice channels. 

With a common (8 kHz-based) mx8 
kHz clock source (in which m is an inte¬ 
ger or set of integers suitable for the 
specified signals) for all interconnected 
Sonet systems, different types of traffic 
(in the form of payload bytes) can be 
dropped, inserted or cross-connected 
virtually error-free and with low delay. 
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This functionality, together with such 
new architectures as bidirectional rings, 
gives Sonet technology its flexibility and 
adaptability. 

SYNCHRONIZATION DISTRIBUTION 

The process of ensuring that all Sonet 
network elements (NEs) and their out¬ 
put optical signals are timed from the 
same 8 kHz-based clock source is 
referred to as synchronization distribu¬ 


tion. Regardless of the transport net¬ 
work architecture, timing distribution 
in rings and fully-connected meshes, 
for example, must be considered as an 
overlay of linear paths to each NE 
from a master clock—that is, as a tree 
structure. 

Having a large network rely on a sin¬ 
gle master clock is impractical, and 
has been abandoned. Instead, many 
master clock sources are used, each 


Many master clock sources are 
used, each with sufficiently 
high accuracy so that any traffic 
degradation is negligible. 


with sufficiently high accuracy— 
indeed, frequency differences between 
them are so small that any traffic 
degradation would be negligible. 

These clocks are referred to as Stra¬ 
tum 1 sources, and are available in cost- 
effective models based on Global Posi¬ 
tioning System (GPS) technology. 
Cesium-beam Stratum 1 sources are 
available for locations where GPS can¬ 
not be used. 

Each location or office with a Stratum 
1 clock has other locations subtended 
from it, in a timing distribution sense. A 
lesser quality local master clock or 
Building Integrated Timing Supply 
(BITS) normally tracks the frequency of 
one of a designated set of OC-« signals 
from the Stratum 1 location. The BITS 
function is typically performed by a tim¬ 
ing signal generator (TSG). 

Clock quality is defined by several 
parameters, such as filtering capability, 
transient suppression and holdover 
accuracy during loss of Stratum 1 con¬ 
nection. These subtended, or ‘slave,’ 
clocks form a quality hierarchy and are 
referred to as Stratum 2,3E and 3. In 
normal situations (in which no network 
failures occur), every slave clock in the 
network is synchronized, or traceable, 
to a Stratum 1 clock. Each has at least 
two potential reference inputs, typically 
prioritized as Primary and Secondary. 
The TSG must select from a set of des¬ 
ignated inputs based on acceptability of 
incoming signals and priorities assigned 
by the synchronization distribution net¬ 
work planner. 

The planner also can define the algo¬ 
rithm for the selection process, to a lim¬ 
ited extent. 

A similar process is replicated at each 
Sonet network element co-located with 
the TSG. Usually, there is a pair of DS1 
signals of equal priority from the TSG to 
each NE; however, in some operating 
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continued from page 13 

environments, the NE also may be able 
to perform line-timing, in which timing 
is extracted from one or more received 
OC-n signals. NEs such as this require a 
different timing reference selection 
algorithm. 

Allowing a network element to switch 
between external (TSG) timing and line¬ 
timing modes can be risky, and requires 
more “intelligent” planning and man¬ 
agement of the synchronization distrib¬ 
ution network. 

The aim of the synchronization distri¬ 
bution network—the “Stratum 1 trace- 
ability” condition of each Sonet NE— 
cannot be guaranteed in a real-world 
network, which has many mechanisms 
that can add phase noise or cause fail¬ 
ures in a timing path from the Stratum 1 
to all Sonet NEs. 

Even though synchronization distrib¬ 
ution planning follows conservative 
design rules for maximum robustness, 
there is a small, but finite, probability 
that a timing fault will occur and a slip 
buffer in the DS1 case (or pointer buffer 
in the Sonet payload) will overflow or 
underflow. 

The effects of inaccurate timing are 
seen as controlled slips on DS1 signals, 
or jitter or wander on Sonet payloads. 
The result is a repetition or loss of a 
single byte of each constituent DSO in 
the DS1. Degradation caused by con¬ 
trolled slips on DSO signals depends on 
the type of traffic, which can range 
from minimal annoyance in 64 kbps 
pulse code modulation (PCM) voice to 
an unacceptable loss of throughput for 
applications using high bit-efficiency 
schemes, such as compressed or highly 
processed video signals. 

Excess jitter causes bit errors, which 
may be significant, depending on the 
error-handling processes of an applica¬ 
tion. Wander may accumulate in a DS1 
terminal receiver buffer and cause a 
controlled slip. 

One notable aspect of timing faults is 
that inaccurate timing at a given loca¬ 
tion (or network element) may degrade 
a payload recognized at a different 
site—that is, in the NE which termi¬ 
nates the payload. Because of the statis- 
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The Stratum 1 traceability 
condition of each Sonet NE cannot 
be guaranteed in a real-world 
network, which has many 
mechanisms that can add 
phase noise or cause failures 
in a timing path from the 
Stratum 1 to all Sonet NEs. 


tical nature of the buffer spill mecha¬ 
nism, a certain NE timing fault condi¬ 
tion will not have the same effect on all 
signals transmitted from or terminated 
by that network element. Thus, isolat¬ 
ing a soft failure in the synchronization 
distribution network is not a straightfor¬ 
ward activity. 

TIMING LOOPS 

The worst-case scenario is a condition 
known as a timing loop. Here, the 
active timing reference for a TSG or 


Glossary of terms and abbreviations 
used in this article 


Sonet Synchronous Optical Network 
kHz kilohertz 
NE network element 
GPS Global Positioning System 
BITS Building Integrated 
Timing Supply 

TSG timing signal generator 
OC optical carrier 
DSO digital signal 
PCM pulse code modulation 
SSM Synchronization Status Message 
SMC Sonet Minimum Clock 
DUS “Don’t Use for Sync" message 
STU “Stratum Traceability Unknown” 
message 

RES “REServed for Network 
Synchronization" message 
ADM add/drop multiplexer 
ESF Extended Superframe Format 
PRS primary reference source 
ANSI American National Standards 
Institute 


NE is traceable to the output of that 
same TSG or NE. In a complex net¬ 
work, the path from output back to 
input may be difficult to identify. More¬ 
over, because of the conservative mar¬ 
gins built into networks and network 
elements, slave clocks in the feedback 
chain may operate in a stable state 
with accuracy rates close to the 
desired rates. Stratum 1 accuracy. 
Eventually, however, a phase transient 
occurrence will cause positive feed¬ 
back, and a frequency error will rapidly 
build up. 

The most dangerous feature of the 
timing loop is that, when it occurs, all of 
the TSGs and NEs in the loop path 
appear to remain in a normal tracking 
mode, and no alarms are raised. Only 
service degradation, detected by a cus¬ 
tomer’s application, will give notice that 
non-ideal behavior is occurring. 

Prevention is the best strategy for 
avoiding timing loops. This only can be 
achieved if the synchronization distribu¬ 
tion planner: 

• Fully understands his network; 

• Carefully considers all possible com¬ 
binations of timing distribution failures 
and restoration processes; and 

• Accurately provisions all TSG and NE 
synchronization aspects. 

As the network evolves, the synchro¬ 
nization distribution plan must be up¬ 
dated regularly. 

ENHANCED MANAGEMENT/ 
MAINTENANCE 

Competition, and the need for high 
credibility and demonstrabilify of timing 
performance (among other parameters) 
at strategic carrier interconnection 
interfaces, has extended the traditional 
goal of high performance with high 
availability. 

Now, the industry is driven to provide 
performance past the level required by 
formal standards. 

One of the many features support¬ 
ing enhanced management and main¬ 
tenance by the overhead bytes of the 
Sonet format is the Synchronization 
Status Message (SSM). SSM uses four 
bits of the OC-»’s Sl-byte to indicate 
the acceptability status and quality 
level of the OC -n signal, as determined 
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problem without Sync Status Messages 


Provisionable messages provide 
the SSM with flexibility to sup¬ 
port all Sonet architectures by 

automatically switching to 
an alternative reference should 
the active reference fail. 

by the controlling clock or provision¬ 
ing from the synchronization distribu¬ 
tion planner. The controlling clock is 
the source clock at the apex of the 
chain of slaved clocks; it supplies ref¬ 
erence timing to the NE generating 
the OC-m. Under fault-free conditions, 
the controlling clock is a Stratum 1 
clock by design. 

Other potential values for the SSM 
state are Stratum 2 and 3, and Sonet 
Minimum Clock (SMC; the base-line 
clock required for Sonet NEs). Other 
states not related to clock quality, but 
necessary for effective SSM operation, 
are described as: 

• “Don’t Use for Sync” (DUS); and 

• “Stratum Traceability Unknown” 
(STU). 

A user-assigned message for unde¬ 
fined clocks, the RES (“REServed for 
network synchronization”) message, is 
also available. 

Provisionable messages have specific 
applications. They provide the SSM 
with flexibility to support all Sonet 
architectures by automatically switch¬ 
ing to an alternative reference should 
the active reference fail. 

Provisionable messages can also 
accommodate evolving networks that 
are only partially equipped with SSM 
capability, and can guard against unin¬ 
tentional timing loops in bidirectional 
rings and linear add/drop multiplexer 
(ADM) systems. 

The DUS message is normally insert¬ 
ed into an OC-m signal forming the 
return path from a downstream (slaved) 
network element to the upstream 
(source) NE in a bidirectional string of 
ADMs. This is a popular architecture, 
because the two separate full-duplex 
optical paths give robust, survivable 
traffic transport 

The RES message gives network 


"1 i sl 


1. Normal timing paths. 


STIj jSTI 




Sonet 

terminal 

* Secondary 



ST1 1 jSTI 2. On loss of Primary, ADM 1 switches to take ST1| jSTI 


timing from secondary, causing timing loop. 




operators the flexibility to use other 
stratum-level clocks in the TSG, such as 
the Stratum 3E, which was in proposal 
stage when the American National Stan¬ 
dards Institute group T1X1.3 was defin¬ 
ing SSM. The group did not formally 
accept Stratum 3E until later. 

The STU message reflects the evolv¬ 
ing nature of the typical network and 
carriers’ desire for backward compati¬ 
bility between new and existing struc¬ 
tures. The four bits in the Sl-byte that 
denote the STU message are defined 
as “0000”, or the null set. Thus, an 
0 C-n signal received from a NE that is 
not SSM-capable and whose unused 
bits are set to zeroes can be accommo¬ 


dated at a receiving NE which is SSM- 
capable, because the OC-m will have a 
compatible SSM interpretation 
assigned to it. This is effective, 
because the reference selection algo¬ 
rithm of the slave clock assumes that 
an STU message denotes that this 
OC-» is normally at Stratum 1 trace- 
ability, and gives it a preference 
weighting second only to an OC-m 
which has an SSM of Stratum 1. 

The STU message is useful in situa¬ 
tions where some (but not all) NEs have 
been upgraded to SSM, allowing grace¬ 
ful rollout of SSM capability into an 
existing Sonet system. 

For intraoffice TSG-to-NE synchro- 
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The STU message is useful 
in situations where some NEs 
have been upgraded to SSM, 
allowing graceful SSM rollout. 


nization distribution, the Extended 
Superframe Format (ESF)version of 
the DS1 signal has space in its 4 kbps 
facility data link for a set of messages 
similar to the SSM set defined for the 
OC-n Sl-byte. 

SSM functionality and effectiveness is 
illustrated by a simple ADM scenario. 
Figure 1A (page 18) shows the resulting 
time loop caused by failure of the OC-m 
designated as the primary (preferred) 
synchronization reference signal when 
automatic switching between the two 
received OC-n signals is allowed. Figure 
IB shows the step-by-step SSM propa¬ 
gation for the same failure and the 
resulting restoration of Stratum 1 trace- 
ability. The significance of the DUS 
SSM is clearly seen. 

SSM TRIAL 

Recent trials involving a Sonet equip¬ 
ment manufacturer (Nortel), a network 
clock (TSG) supplier (Datum/Austron) 
and an interexchange carrier (MCI) illu¬ 
minated SSM application strengths and 
potential pitfalls. SSM testing was per¬ 
formed on a six-node, bidirectional 
Sonet OC-48 ring with two Stratum 2 
TSGs—one collocated with NE1 
(TSG-A), and the other collocated with 
NE 5 (TSG-B). Two separate topologies 
were examined. 

The first topology, shown in Figure 
2A, had TSG-A slaved to a GPS receiver 
to form a Stratum 1 quality source (pri¬ 
mary reference source, or PRS). NE 1 
was externally timed from the PRS. All 
other network elements were line-timed 
as shown, but BITS-B was not used. 

The six NEs had internal Stratum 3 
clocks with external (TSG) timing and 
line-timing capabilities. The clocks 
could receive and transit SSM on the 
OC-48 Sl-byte, extract DS1 SSM from 
the external timing inputs, and pass the 
Sl-byte SSM onto the derived DS1 out¬ 
put (where used). SSM features are 


subject to provisioning at each NE. The 
DUS message was provisioned on 
return OC-n paths as described above. 
The other OC-n paths automatically 
regenerated the Stratum 1 message 
from the PRS. 


The first topology was tested for 
three separate simulated faults: 

• Fault A was a PRS input to TSG-A fail¬ 
ure, resulting in timing distribution sta¬ 
bilized to Stratum 2 holdover. This test 
was successful. 



y : Successful 


• Stratum 2 holdover capability on TSG-A. 

• Stratum 3 holdover capability on NE. 

• Three failure modes attempted. 

• Timing distribution stabilized successfully each 
Fault A: PRS input to TSG-A failed. 

Result: Stabilized to ST2 holdover. 

Fault B: TSG-A failed. 

Result: Stabilized to ST3 holdover. 

Fault C: Isolated NE 1 (optic path fails between 
NE 1 and NEs 2 and 6). 

Result: Stabilized to ST3 holdover. 


time. 

y 

y 



X : Failed 
y : Successful 

Fault: PRS input to TSG-A failed 

• Trial 1: TSG-B enable (NE 5 uses as refer¬ 
ence); NEs 1 and 5 provisioned to switch between 
external and line timing. 

Result 1: Timing loop: “Stratum 1 ’’ traceable; No alarms. 

• Trial 2: TSG-A restricted to PRS input. 

Result 2: Timing loop: “Stratum 1” traceable; No alarms. 

• Trial 3: NE 5 restricted to external timing. 

Result 3: Timing loop: “Stratum 2” traceable; No alarms. 

• Trial 4: NE 1 restricted to external timing. 

Result 4: Stabilized to Stratum 2 holdover. 
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Fault B: TSG-A failed. 

Result: Stabilized to ST3 holdover. / 

Fault C: Isolated NE1 (optic path fails between 
NE 1 and NEs 2 and 6). 

Result: Stabilized to ST3 holdover. S 


Figure 2B: Topology 2: One PRS/one Stratum 2 TSG with derived DS-1 inputs; 
initial SSM are shown. 


SSM TRIAL 

Recent trials involving a Sonet equip¬ 
ment manufacturer (Nortel), a network 
clock (TSG) supplier (Datum/Austron) 
and an interexchange carrier (MCI) illu¬ 
minated SSM application strengths and 
potential pitfalls. SSM testing was per¬ 
formed on a six-node, bidirectional 
Sonet OC-48 ring with two Stratum 2 
TSGs—one collocated with NE 1 
(TSG-A), and the other collocated with 
NE 5 (TSG-B). Two separate topologies 
were examined. 

The first topology, shown in Figure 
2A, had TSG-A slaved to a GPS receiver 
to form a Stratum 1 quality source (pri¬ 
mary reference source, or PRS). NE 1 
was externally timed from the PRS. All 
other network elements were line-timed 
as shown, but BITS-B was not used. 

The she NEs had internal Stratum 3 
clocks with external (TSG) timing and 
line-timing capabilities. The clocks 
could receive and transit SSM on the 
OC-48 Sl-byte, extract DS1 SSM from 
the external timing inputs, and pass the 
Sl-byte SSM onto the derived DS1 out¬ 
put (where used). SSM features are 


subject to provisioning at each NE. The 
DUS message was provisioned on 
return 0 C-n paths as described above. 
The other O C-n paths automatically 
regenerated the Stratum 1 message 
from the PRS. 


The first topology was tested for 
three separate simulated faults: 

• Fault A was a PRS input to TSG-A fail¬ 
ure, resulting in timing distribution sta¬ 
bilized to Stratum 2 holdover. This test 
was successful. 



X : Failed 
y : Successful 

Fault: PRS input to TSG-A failed 

• Trial 1: TSG-B enable (NE 5 uses as refer¬ 
ence); NEs 1 and 5 provisioned to switch between 
external and line timing. 

Result 1: Timing loop: “Stratum 1” traceable; No alarms. 

• Trial 2: TSG-A restricted to PRS input. 

Result 2: Timing loop: “Stratum 1” traceable; No alarms. 

• Trial 3: NE 5 restricted to external timing. 

Result 3: Timing loop: “Stratum 2" traceable; No alarms. 
•Trial 4: NE 1 restricted to external timing. 

Result 4: Stabilized to Stratum 2 holdover. 
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• Fault B was a TSG-A failure (no out¬ 
put DS1 signals), resulting in timing dis¬ 
tribution stabilized to Stratum 3 
holdover. This test was successful. 

• Fault C isolated NE1 by implement¬ 
ing failed optical paths between NE 1 
and NEs 2 and 6. Timing distribution 
stabilized to Stratum 3 holdover, result¬ 
ing in a successful test 

The second topology (Figure 2B) was 
tested four times for a single simulated 
fault; here, TSG or NE provisioning was 
modified for each trial, yielding differ¬ 
ent results. 

The first three provided stable but 
unacceptable results, while the last 
trial gave the desired stable Stratum 2 
holdover state (see below). 

The first three trials resulted in tim¬ 
ing loops; all NEs were line-timed to 
each other, but no alarms were indicat¬ 
ed, and there was better Stratum trace- 
ability (according to the incorrect SSM) 
than the NE holdover capability. The 
fourth trial’s provisioning was success¬ 
ful, with the ring settling to a stable 
state with timing distribution traceable 
to Stratum 2 holdover (the capability of 
the local TSG clocks). 

In following tests, a higher-risk 
option—timing mode switching (exter¬ 
nal-timing to line-timing and back)— 
was initially allowed, then constrained 
incrementally. 

The provisioning setup for each trial 
was changed slightly as tests pro¬ 
gressed to the successful case. 

• Trial 1 was set up the same as the first 
topology, except thatTSG-B was enabled 
and NE 5 initially used it as its reference. 
NEs 1 and 5 were provisioned to switch 
between external and line timing auto¬ 
matically. This trial failed. 

• Trial 2 was the same as Trial 1, except 
that TSG-A could use only the PRS 
input. Trial 2 failed. 

• Trial 3 was the same as Trial 2, except 
that NE 5 could not use its optical 
sources (i.e. no line timing was pro¬ 
vided) . This trial failed. 

• Trial 4 was the same as Trial 2, except 
that NE 1 could not use its optical 
sources (i.e. no line timing). Trial 4 was 
successful. 

These trials demonstrated that each 
network element must be constrained to 


external-timed mode or line-timed 
mode, and switching between modes 
must be disallowed. Additional details 
regarding the SSM state changes in 
reaction to the failure for each trial were 
presented earlier this year to the T1X1.3 
committee of the ANSI. (For more infor¬ 
mation, refer to Contribution T1X1.3/97- 
028R1; a soft copy is available at the T1 
Web site: www.tl.org/index/0805.htm 
as document 7xl30281.pdf, uploaded 
April 30,1997.) 

Similar trials (refer to ANSI 
T1X1.3/97-059; document7xl3059.pdf, 
uploaded June 9,1997) have led to 
adopting the need for defined settling 


Mike Green is an advisor in net¬ 
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G. Scott Henderson is an advisory 
engineer and manager of Net- 
Synch engineering for MCI 
Telecommunications Corp. 
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neerfor Datum Inc./Austron 
Division (Austin, Texas). 


time windows for the SSM changes of 
state to propagate in response to 
changes in reference signal paths. 

The lessons learned from these trials 
are being considered for incorporation 
into a re-issue of the SSM sourcebook. 
ANSI Technical Report 33, “ATechnical 
Report on Synchronization Network 
Management Using Synchronization 
Status Messages,” is expected to be 
updated in 1998. 

ONE ITEM IN THE TOOLKIT 

The application of SSM is one element 
in a network manager’s management 
and maintenance toolkit. The SSM will 
join other optional elements available 
to Sonet systems, such as frequency 
deviation detection and pointer justifi¬ 
cation counts. All must be considered 
as building blocks for supporting effi¬ 
cient planning and operation of a high- 
availability synchronization distribu¬ 
tion system. 

In turn, these functions must be 
seamlessly integrated with other man¬ 
agement systems to ensure efficient 
operation of an entire Sonet transport 
system while encompassing, for exam¬ 
ple, timely maintenance activities, such 
as fault isolation and deployment of 
upgraded NEs or features. ■ 
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RANDY EISENACH 

If it’s built in, there’s 
a reason for it 

Carriers shouldn’t switch off performance 
monitoring features provided in their 
sonet muxing systems. Here’s why. 



PITE THEIR BENEFITS, PERFORMANCE MONITORING CAPABILITIES BUILT INTO 

Synchronous Optical network (Sonet) multiplexers are not widely used, often, 

THESE MONITORING OR REPORTING FEATURES HAVE BEEN TURNED OFF, LARGELY BECAUSE 
THEY ARE NOT WELL UNDERSTOOD. 

PERFORMANCE MONITORING IS FILLED WITH STRANGE ACRONYMS AND TERMS SUCH AS 
PRIMITIVES, DEFECTS, ANOMALIES, CV AND SES. ITS EASY TO GET LOST IN THE TECHNICAL 
JARGON AND LOSE SIGHT OF THE BENEFITS. ON TOP OF THAT, PERFORMANCE MONITORING 
AND REPORTING CAN GENERATE OVERWHELMING AMOUNTS OF RAW DATA. SONET 
STANDARDS THEMSELVES SUPPORT A ROBUST, LAYERED SET OF PERFORMANCE MONITORING 
PARAMETERS THAT EXCEED THE FAULT DETECTION AND ISOLATION CAPABILITIES OF 
PREVIOUS ASYNCHRONOUS FIBER OPTIC MULTIPLEXERS. 

The payoff is that carriers imple¬ 
menting a network-wide performance 
monitoring strategy can dramatically 
reduce maintenance and operations 
costs, improve network reliability and 
provide new revenue-generating 
services. All of these benefits can be 
obtained with little or no new capital 
expenditures, since performance moni¬ 
toring features are typically included in 
sonet multiplexers. However, lacking 
an understanding of the information, 
how to filter it and how to apply it to get 
positive results, many telcos take the 
easy way out—switching off perfor¬ 
mance monitoring capabilities. 
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THE NEED TO MONITOR 

Digital transmission systems—initially, 
T1 carriers and then fiber-optic 
muxes—introduced the need to moni¬ 
tor the performance of the equipment 
and the facilities passing through the 
equipment. As fiber throughput 
increased, carrying more and more cus¬ 
tomer voice and data traffic on a single 
system, multiplexers had to achieve 
extremely high levels of quality and reli¬ 
ability. This meant that any degradation 
of the equipment or the facility had to 
be detected, pinpointed and corrected 
immediately, before customer service 
was affected. 


Performance monitoring involves 
constant background, non-intrusive 
monitoring, with no effect on cus¬ 
tomer voice or data traffic. Any 
changes in quality or performance of 
the signals are reported in real time. 
Essentially, there is a built-in DS1, 

DS3, EC-1 and OC-« test set connected 
to each facility at every Sonet multi¬ 
plexer in the network. 

This aspect of performance monitor¬ 
ing offers a big advantage over tradition¬ 
al troubleshooting techniques. Tradi¬ 
tionally, a suspected problem might 

continued on page 28 
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require several technicians, multiple 
site visits and service interruption to 
pinpoint and correct a failure. Perfor¬ 
mance monitoring can detect and pin¬ 
point these failures more efficiently and 
without service interruption, reducing 
customer complaints and increasing 
network quality. 


Performance 

Monitoring 

Terms 


The most common 
performance moni¬ 
toring parameters 
are indicated below. 

A complete list is 
available in Bellcore 
GR-820-CORE and 
ANSI T1.231. Using 
these, a carrier quickly can determine 
whether any errors have occurred and 
pinpoint which facilities are causing 
problems. Once a degraded facility is 
identified, individual parameters indicate 
the cause and extent of the problem. 

Code violation (CV) —This simply 
means some type of error was received 
in the digital signal. Line code violations 
monitor whether there were received 
bipolar violations. (For example, were 
the 1 s and Os received on the line in the 
proper coding and format?) Path code 
violations monitor error detection and 
correction information at the path layer 
and provide a count of the number of 
failures. 

Errored second (ES) —A count of the 
number of seconds in which at least one 
code violation was received. 

Protection switch count (PSC) —A 
count of the number of times service is 
switched between the protection and 
working lines. 

Severely errored second (SES)— 

Occasional code violations and errored 
seconds are common. SES provides an 
indication of how many seconds the net¬ 
work was severely degraded. SES is 
based on a specific number of code vio¬ 
lations in a given second; the exact num¬ 
ber of violations depends on the signal 
that is being monitored, such as DS1, 
DS3, OC-3 and OC-48. 

Severely errored frame/alarm indica¬ 
tion signal (SAS) —A one-second period 
containing multiple frame errors or an 
alarm indication signal. 

Unavailable seconds (UAS) —A count 
of the number of seconds the path or 
line is unavailable. 
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Network failures or degradations typ¬ 
ically M into three categories (and per- 


line can be viewed as a pipe and the 
path as what flows in the pipe. line per¬ 


formance monitoring is especially adept formance monitoring can detect “leaks” 


at solving the last two): 

• Hard failures are the abrupt, total out¬ 
ages of a facility or equipment, and can 
result from a fiber cut or a failed circuit 
card. They usually don’t result in a loss 
of traffic, thanks to facility and equip¬ 
ment protection on Sonet muxes. Hard 


in the pipe, but cannot determine 
what’s actually flowing through the 
pipe, which is usually customers’ data 
or voice traffic. 

Path-level PMs check what actually 
flows through the pipe. By monitoring 
both the line and path layers, a carrier 


failures tend to be easy to detect and are can proactively resolve customer and 


reported as an alarm condition. 

• Soft failures are the slow degradation 
of a facility over time. Left undetected, 
they eventually can interrupt service. 
Particularly with data traffic, soft fail¬ 
ures may lead to a 
high number of data 


network degradations. Sonet equip¬ 
ment supports I)S-M line and DS-n 
Path performance monitoring, as well 
as parameters for EC-1, VT1.5, STS-1 
and OC-n signals. 

The concept 
of a “path” 


packet re-transmis- Different performance monitoring extends 


sions and customer 
perceptions of low 
network quality. 

• Intermittent fail¬ 
ures are those pesky 
problems that come 

and go, and can be difficult—and expen¬ 
sive—to fix. 

Performance monitoring may be a 
maze of confusing terms and acronyms, 
but the concepts themselves are simple. 


layers allow degradation to be 
detected and pinpointed to the 
exact location of a fault. 


beyond DS-w 
signals. Any 
time a facility is 
created or 
mapped into a 
Sonet payload, 
a path layer is formed. Path PMs will 
monitor the end-to-end performance of a 
specific layer. When a DS1 data signal is 
generated by a customer’s router, the 
DS1 path extends from that router to the 


Most sonet muxes provide a robust, lay- router at other side of the network, 


ered set of performance monitoring 
parameters. The term layered refers to 


where the DS1 is delivered. If the DS1 is 
carried on a Sonet network, a VT1.5 path 


different segments of the network, such is created when the DS1 is mapped into 


is OC-w line or DS1 path. These differ¬ 
ent performance monitoring layers, or 
segments, allow degradation to be 
detected and pinpointed to the exact 
location of a fault. 

In general, performance monitoring 
parameters (PMs) are divided into two 
categories: line PMs and path PMs. A 


Figure 1 Line, path and section divisions 
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tors check the quality of the signal from 
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until the point it is demuxed into its orig¬ 
inal DS1 format Since VT1.5 payloads 
are mapped further into an STS-1, an 
STS-1 Path layer is developed between 
the points where the STS-1 is generated 
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and demuxed. line and Section perfor¬ 
mance monitors watch over the actual 
quality of the line and fiber interfaces 
connecting the various pieces of net¬ 
work equipment. 

It’s easy to question the need for all 
the layers, since it does seem like a 
tremendous amount of information. The 
layered approach allows the network to 
detect and isolate a fault condition 
quickly, saving time, money and man¬ 
power when correcting network degra¬ 
dations. Without the many performance 
monitoring layers, a degradation may 
be detected, but there is no way to 
locate the problem and no indication of 
a probable cause. 

Monitoring subtle degradations 
requires a historical view of the perfor¬ 
mance parameters over a certain time 
period. Simply reporting the parameters 
is not enough; proper collection, storage 
and analysis of performance monitoring 
data is required—and offered by Sonet 
muxes. Information is stored in regis¬ 
ters that are incremented whenever an 
error condition is detected. 

Sonet equipment provides perfor¬ 
mance monitoring registers for the cur¬ 


rent 15-minute and one-day periods. 
Once a time period lapses, register 
counts are stored and a new register 
starts for the next time period. For his¬ 
torical purposes, the current 15-minute 
and day registers, as well as the last 32 
15-minute registers and the last day reg¬ 
ister, are stored. Each Sonet network 
element provides a sliding window of 
performance history for each of its facil¬ 
ities. For long-term data storage and his¬ 
torical trend analysis, performance 
monitoring information can be reported 
to an operations support (OS) system or 
network manager. 

VAST AMOUNTS OF DATA 

The tremendous performance monitor¬ 
ing and reporting capability of Sonet 
equipment produces vast, and some¬ 
times overwhelming, amounts of raw 
data. A common problem is merely 
interpreting the meaning and impor¬ 
tance of the parameters. In addition, 
simply collecting the raw counts over 
established data communications net¬ 
works (DCNs), such as a 9.6 kbps X.25 
connection, can easily overwhelm exist¬ 
ing OAM&P message traffic, bringing 


a data network and performance moni¬ 
toring collection device to a virtual 
standstill. 

A common reason for turning off per¬ 
formance monitoring is to avoid flood¬ 
ing the OS with messages. Fortunately, 
carriers can get the benefits of Sonet 
performance monitoring without over¬ 
whelming the DCN or an OS. A single 
OC-3 mux easily can generate more 
than a thousand separate performance 
monitoring parameters. With full, auto¬ 
nomous reporting enabled, all parame¬ 
ters with non-zero counts will report 
their status every 15 minutes. Multiply 
that across an entire ring or network, 
and the potential message traffic is 
gigantic, especially over a slow-speed 
gateway connection. 

Fortunately, many DCNs are being 
upgraded to an Open Systems Inter¬ 
connection/local area network 
(OSI/LAN) environment, employing 
bandwidths of up to 10 Mbps to each 
gateway network element. While more 
bandwidth eliminates the bottleneck of 
transmitting raw performance monitor¬ 
ing data, there is no guarantee that an 
OS or network manager can process all 
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means some type of error was received 
in the digital signal. Line code violations 
monitor whether there were received 
bipolar violations. (For example, were 
the 1 s and Os received on the line in the 
proper coding and format?) Path code 
violations monitor error detection and 
correction information at the path layer 
and provide a count of the number of 
failures. 

Errored second (ES)—A count of the 
number of seconds in which at least one 
code violation was received. 

Protection switch count (PSC)—A 
count of the number of times service is 
switched between the protection and 
working lines. 

Severely errored second (SES)— 

Occasional code violations and errored 
seconds are common. SES provides an 
indication of how many seconds the net¬ 
work was severely degraded. SES is 
based on a specific number of code vio¬ 
lations in a given second; the exact num¬ 
ber of violations depends on the signal 
that is being monitored, such as DS1, 
DS3, OC-3 and OC-48. 

Severely errored frame/alarm indica¬ 
tion signal (SAS)—A one-second period 
containing multiple frame errors or an 
alarm indication signal. 

Unavailable seconds (UAS)—A count 
of the number of seconds the path or 
line is unavailable. 
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problems that come 
and go, and can be difficult—and expen¬ 
sive—to fix. 

Performance monitoring may be a 
maze of confusing terms and acronyms, 
but the concepts themselves are simple. 
Most sonet muxes provide a robust, lay¬ 
ered set of performance monitoring 
parameters. The term layered refers to 
different segments of the network, such 
as OC-w line or DS1 path. These differ¬ 
ent performance monitoring layers, or 
segments, allow degradation to be 
detected and pinpointed to the exact 
location of a fault. 

In general, performance monitoring 
parameters (PMs) are divided into two 
categories: line PMs and path PMs. A 


Line, path and section divisions 


aonet payioan, 

a path layer is formed. Path PMs will 
monitor the end-to-end performance of a 
specific layer. When a DS1 data signal is 
generated by a customer’s router, the 
DS1 path extends from that router to the 
router at other side of the network, 
where the DS1 is delivered. If the DS1 is 
carried on a Sonet network, a VT1.5 path 
is created when the DS1 is mapped into 
a sonet VT1.5 payload. VT1.5 Path moni¬ 
tors check the quality of the signal from 
the time a DS1 is mapped into a VT1.5 
until the point it is demuxed into its orig¬ 
inal DS1 format. Since VT1.5 payloads 
are mapped further into an STS-1, an 
STS-1 Path layer is developed between 
the points where the STS-1 is generated 
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and demuxed. Line and Section perfor¬ 
mance monitors watch over the actual 
quality of the line and fiber interfaces 
connecting the various pieces of net¬ 
work equipment. 

It’s easy to question the need for all 
the layers, since it does seem like a 
tremendous amount of information. The 
layered approach allows the network to 
detect and isolate a fault condition 
quickly, saving time, money and man¬ 
power when correcting network degra¬ 
dations. Without the many performance 
monitoring layers, a degradation may 
be detected, but there is no way to 
locate the problem and no indication of 
a probable cause. 

Monitoring subtle degradations 
requires a historical view of the perfor¬ 
mance parameters over a certain time 
period. Simply reporting the parameters 
is not enough; proper collection, storage 
and analysis of performance monitoring 
data is required—and offered by Sonet 
muxes. Information is stored in regis¬ 
ters that are incremented whenever an 
error condition is detected. 

Sonet equipment provides perfor¬ 
mance monitoring registers for the cur¬ 


rent 15-minute and one-day periods. 
Once a time period lapses, register 
counts are stored and a new register 
starts for the next time period. For his¬ 
torical purposes, the current 15-minute 
and day registers, as well as the last 32 
15-minute registers and the last day reg¬ 
ister, are stored. Each Sonet network 
element provides a sliding window of 
performance history for each of its facil¬ 
ities. For long-term data storage and his¬ 
torical trend analysis, performance 
monitoring information can be reported 
to an operations support (OS) system or 
network manager. 

VAST AMOUNTS OF DATA 

The tremendous performance monitor¬ 
ing and reporting capability of Sonet 
equipment produces vast, and some¬ 
times overwhelming, amounts of raw 
data. A common problem is merely 
interpreting the meaning and impor¬ 
tance of the parameters. In addition, 
simply collecting the raw counts over 
established data communications net¬ 
works (DCNs), such as a 9.6 kbps X.25 
connection, can easily overwhelm exist¬ 
ing OAM&P message traffic, bringing 


a data network and performance moni¬ 
toring collection device to a virtual 
standstill. 

A common reason for turning off per¬ 
formance monitoring is to avoid flood¬ 
ing the OS with messages. Fortunately, 
carriers can get the benefits of Sonet 
performance monitoring without over¬ 
whelming the DCN or an OS. A single 
OC-3 mux easily can generate more 
than a thousand separate performance 
monitoring parameters. With full, auto¬ 
nomous reporting enabled, all parame¬ 
ters with non-zero counts will report 
their status every 15 minutes. Multiply 
that across an entire ring or network, 
and the potential message traffic is 
gigantic, especially over a slow-speed 
gateway connection. 

Fortunately, many DCNs are being 
upgraded to an Open Systems Inter¬ 
connection/local area network 
(OSI/LAN) environment, employing 
bandwidths of up to 10 Mbps to each 
gateway network element. While more 
bandwidth eliminates the bottleneck of 
transmitting raw performance monitor¬ 
ing data, there is no guarantee that an 
OS or network manager can process all 
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the messages. The solution is to implement a robust per¬ 
formance monitoring strategy throughout the network, 
but also make use of the filtering capabilities of Sonet 
muxes (such as threshold crossing alerts) and leave the 
autonomous reporting of raw counts turned off. 

All digital networks will see occasional errors, most of 
which do not warrant reporting to a centralized OS or any 
maintenance activity. Sonet muxes will record any error 
event or degradation, no matter how small, but can filter out 
the parameters with error counts so low that they have no 
impact on customer service or overall network quality. By 
filtering the information, a carrier can focus on facilities that 
are truly degraded and need corrective action. 

Filtering the raw performance monitoring counts elimi¬ 
nates most message traffic to an OS or centralized monitor¬ 
ing device. Sonet muxes collect the raw PM information, 
analyze it, and decide whether a degradation is severe 
enough to issue an alarm. The Sonet mux acts as a distrib¬ 
uted, intelligent monitoring device. Filtering is imple¬ 
mented using threshold crossing alerts. Each parameter 
has a user-settable threshold which, if crossed, will trigger 
an alert or alarm. A few bit errors on a DS1 signal in a 
15-minute window is neither unusual nor service-affecting. 

Sonet muxes will record any error event, 
no matter how small, but can filter out 
parameters with error counts so low that 
they have no impact on network quality. 

However, a carrier may want to be notified if bit errors in a 
given period exceed a certain threshold. The thresholds 
can be adjusted on a per-facility and per-parameter basis. To 
simplify their initial use, most Sonet vendors provide default 
threshold values for each parameter. 

THE BENEFITS 

Carriers implementing a network-wide performance moni¬ 
toring strategy can reduce their maintenance and opera¬ 
tions costs dramatically, improve network reliability and 
provide new revenue-generating services. All these benefits 
(for a sampling of the benefits, see sidebar) come free, 
since most sonet vendors support performance monitoring 
as part of their basic package. 

It will be a long time before the telecommunications net¬ 
work is all-Sonet; 
thus, complemen¬ 
tary use of perfor¬ 
mance monitor¬ 
ing units provides 
an additional 
layer of protec¬ 
tion for asynchro¬ 
nous portions of 
the network. ■ 


The benefits Of Usin 9 the complimentary performance 
monitoring capabilities included in Sonet 
performance multiplexing systems can provide several key 
benefits for carriers: 

monitoring • Improved network reliability and quality 

due to pro-active monitoring. Rather than 
simply reacting to network outages and 
customer complaints, a carrier can detect 
degrading facilities ahead of time, and take steps to ensure high- 
quality performance. 

• Detection of degrading facilities before an outage or trouble ticket. 

By performing trend analysis on the information or by watching 

for threshold crossing alerts, it’s possible to spot soft and intermittent 

failures. 

• Lower cost and time in detecting and diagnosing fault conditions. 

Sonet equipment provides a robust, layered performance monitoring 
structure intended to diagnose and pinpoint the location of a degrada¬ 
tion quickly. Rather than two, three or four maintenance centers 
tracking a common problem, the root cause can be isolated to a 
specific facility or segment. 

• Support for tiered service levels that can provide revenue. Partic¬ 
ularly with DS1 s, carriers can offer guaranteed grades of service at 
several price levels. DS1 facilities are widely used for data transport, 
and many customers may be willing to pay a premium for a signifi¬ 
cantly lower bit error rate. In reality, both DS1 facilities are provided 
using the same Sonet equipment, so the network provider can offer 
new revenue-generating services with little or no new capital expendi¬ 
tures. The DS1 with the better bit error rate is simply monitored more 
closely, using Sonet’s internal performance monitoring capabilities. 

• Better fault detection/sectionalization at point of presence (POP) 
or customer premises equipment (CPE) network boundaries. 
Traditionally, network boundaries or demarcations between local 
exchange carriers (LECs), or between a LEC and an interexchange 
carrier (IXC), cause problems when diagnosing facility problems that 
cross borders. Often, maintenance centers for both companies trou¬ 
bleshoot a single common problem. In the worst case, the demarca¬ 
tion leads to rounds of finger-pointing before the root cause of the 
degradation is identified. Performance monitoring easily and quickly 
isolates network degradations to the appropriate location of the fault, 
eliminating duplicate efforts and finger pointing. Also, many telcos 
still prefer a DS3 handoff at POPs even when Sonet equipment is 
available and the handoff could be at an EC-1 or OC-3 rate. A key ben¬ 
efit of interconnecting networks at a Sonet level, with an EC-1 or OC-3 
signal rather tha(i a DS3, is that it maintains the end-to-end STS-1 
Path and VT1.5 Path performance monitoring parameters. Thus, a 
Sonet-level interconnection extends the performance monitoring ben¬ 
efits across network boundaries. 

• Reduced need for and cost of external performance monitoring 
units. Several companies manufacture external performance monitor¬ 
ing units specifically designed for information collection, storage and 
analysis. Most external units provide excellent capabilities, but dupli¬ 
cate features of existing Sonet muxes. These units and Sonet muxes, 
used in a complementary fashion, can cut costs when compared with 
overlapping the same performance monitoring capabilities on sepa¬ 
rate devices. Performance monitoring units are adept at monitoring 
and analyzing asynchronous DS3 and DS1 signals, particularly at net¬ 
work boundaries. Most offer Intermediate Path Level performance 
monitoring—the ability to monitor a signal simply passing through an 
element, but not terminating at that node. Monitoring a DS3 handoff 
signal at a POP or monitoring the embedded DS1 s within the larger 
DS3 are examples of intermediate performance monitoring typically 
supported by external units. As these POP and network demarcation 
points migrate to Sonet-level interconnects using EC-1 and OC-n sig¬ 
nals, more performance monitoring can be achieved solely by using 
the embedded capabilities of the Sonet mux. 
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Network, Heal Thyself, Part II: 

The dangers of inertia 


Our Aug. 15 issue provided perspectives on how new 
technologies may give network operators a greater 
sense of security. We continue our three-part 
series on network reliability by exploring how 
tenuous that sense of security may be. 


E_ 

threats to the network. Major vendors and carriers tend to 
emphasize the protective and self-healing aspects of internet¬ 
working and physical layer technology. Analysts, disaster 
recovery experts, market researchers and business develop¬ 
ment experts point to the looming threat of major outages 
from unpoliced cable excavations and software bugs assoc¬ 
iated with unbundling and LNP database introduction. Ana¬ 
lysts point to the overall neglect of outside plant, especially in 
the local exchange, and the problem of too many service 
providers boiling up a messy interconnection stew. 

Much of the threat appears to be man-made, the result of 


bureaucratic inertia, disbelief and the standard government 
approach to disputed claims—the “call for more data.” In July, 
the Federal Communications Commission (FCC) issued a 
Final Report of the Network Reliability and Interoperability 
Council (NRIC). The NRIC’s conclusions were alarmingly 
prosaic: fear of cable cuts and Internet traffic overloads; fail¬ 
ure of federal legislators to push through tougher cable cut 
enforcement legislation—all were underscored without any¬ 
one sounding alarm or calls to action. 

The one exception NRIC explored was a template to 


guide carriers through interoperability issues. These will 
“address concerns about the potential of Internet usage to 
cause congestion on the public switched network,” accord¬ 
ing to the FCC. The NRIC has developed “an Internet Inter¬ 
connection Specification Template to guide network plan¬ 
ning between Internet service providers [ISPs] and 
common carriers who interconnect with them to deliver 
Internet services to end users.” 

The NRIC demurred on tougher questions, such as the 
danger of crosstalk and interference between loops in the 
same or adjacent binder groups when used for high-speed 
services, and the levels of interconnection between wireline 
and wireless systems. The council dis¬ 
missed the need for establishing interna¬ 
tional interoperability/reliability groups 
to handle oversight of the global signal¬ 
ing network, suggesting that existing 
oversight is adequate. 

“The real message of the report is that 
there isn’t much that’s different from 
1993 [when the first report was issued],” 
says Jim Keegan, FCC associate chief of 
networks. “When NRIC was started, it 
was after a series of major network 
service outages that were unprece¬ 
dented in scope. A1990 outage in the 
AT&T signaling network, for example, 
caused millions of people to be out of 
service simultaneously in the middle 
of the day. Incidents such as these 
prompted FCC to establish the [NRIC].” Part of the mandate 
was requiring that carriers report an outage that met a certain 
threshold—for example, 30,000 customers affected for more 
than 30 minutes. This allowed the government to assemble a 
data bank of service outages and force carriers to disclose vul¬ 
nerabilities, where there was less incentive to share this kind 
of data in the past, he explains. 

On the surface, virtually nothing in the disaster scenario 
has changed, despite the near-exponential rate of change in 
the network. “The biggest single cause of service outages 
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are cable cuts due to unmonitored excavation,” Keegan 
says. Texas, for example, has no one-call law and, as a 
result, reports more than 20% of the fiber dig-ups in the 
country, he notes. 

“The biggest risk to signaling is software problems—and 
that’s a big concern, because this is involved in a number of 
major outages,” Keegan adds. Yet despite a loss of network 
diversity due to the deeper penetration and concentration of 
traffic on fiber, the FCC is optimistic that unbundling and 
interconnection agreements can go forward without too 
many problems. 

“The one big issue... is testing for LNP and unbundling,” 
Keegan says. “Within the last few weeks, the industry has 
closed a testing plan for number portability, and that’s being 
administered under the Alliance for Telecommunications 
Industry Solutions [ATIS]. In fact, the single biggest way to 
treat LNP risks is testing. In operational support systems 
[OSSs], what the council’s report tells us is that there are 
strategies that exist to maintain security. The council has also 
laid out in some detail how those risks are addressed, in 
terms of auditing, authentication and people getting into the 
[OSS]. Our conclusions about the third issue, connection of 
wireless systems, is that we have to rely on industry stan¬ 
dards” or build a reliance on standards groups. In short, no 
news is ‘okay 1 news. 

But is there no news? Analysts disagree. “The complexity of 
the network has increased geometrically, along with the num¬ 
bers of providers that need to interconnect,” explains David 
Yedwab, vice president of the Eastern Management Group 
(Parsippany, N.J.). ‘Where there’s increased complexity, 


there’s increased possibility of failure. For example, as the 
Internet congestion phenomenon continues, we can get 
unpredicted hotspots happening for reasons that were 
unknown even six months earlier.” 

The network has unprecedented strengths; SS7 signaling, 
for example, is more powerful and predictive than ever, Yed¬ 
wab says. “It gives us the ability to look ahead and figure out if 
a pattern is available that the signaling network was designed 
to handle,” he says. 

Yet traffic loads will increase to unbelievable levels. ‘We 
sort of forget that we’re asking the network to perform and 
execute transactions that are orders of magnitude more than 
before, starting with 800 number portability and moving onto 
[LNP],” Yedwab says. “The network is going to have to be 
reengineered to handle as many as two-plus orders of magni¬ 
tude the number of transactions once LNP is implemented. 
Reengineering or the capacity improvements required may 
be so extensive that we might need to change out to a faster 
signaling technology, whether we use the magic ATM or fast- 
packet switching and addressing. The current signaling net¬ 
work, SS7, is still based on X.25. We may find that’s a limiting 
factor at some point.” 

There is a spectrum of opinion on vulnerability. Yet many of 
the opinions shared on the following pages are based not only 
on factual information, but also on the political and interpre¬ 
tive roles each expert plays within the context of the telecom 
environment—vendors pushing tools; disaster experts con¬ 
veying experiences; government officials defending the 
deregulation bible. AN talks with The Skeptic, The Risk Man¬ 
ager, The Sonet Saviors and The Industry Watchdog. 


THE SKEPTIC: RON COWLES, R&D 
MANAGER AT NORTHERN BUSINESS 
INFORMATION 

Are telcos working as effectively as 
they should on interconnection 
agreements? 

I don’t believe that those trying to 
compete are negotiating interconnec¬ 
tion agreements to the extent that they 
eventually will. The Telecom Act means 
that providers must connect at any feasi¬ 
ble point; a competitor might want to 
interconnect with a cross-connect 
device, for example, so the incumbent 
would provide the facilities. 

What may happen could lead to 
increased worker activity; and that leads 
to bad pairs and bad facilities. In fact, 
the more activity within your network, 
whether electronic or physical, the 
more vulnerable it gets. With workers 
making physical changes and with mul¬ 
tiple numbers of workers, that leads to 


potential for a more unreliable network. 

There’s a huge effort to remove sub¬ 
sidies out of incumbent LECs’ access 
rates. They bear a subsidy that’s about 
100% of the cost. The FCC is bent on 
removing that, and they’re not looking 
for ways of replace subsidies, which 
means that local carriers in aggregate 
could be losing $10 billion to $20 billion 
in revenue streams in subsidies that are 
being used to maintain and develop the 
network. If those funds are allowed to 
go away, that could put the LECs or net¬ 
work in jeopardy. We’ll see a lack of 
oversight and maintenance. 

How would this play out? 

LECs will put money where the com¬ 
petition is, but because of scarcity of 
capital and funds,... other parts of the 
network [will suffer]. We’re already see¬ 
ing it, for example, in some U S West 
territories: the carrier is concentrating 
more on metropolitan areas than rural 
parts of Colorado and other states. We 


hear reports that there’s been a huge 
amount of customer complaints and ... 
held orders. 

What will happen with LNP? 

It’s estimated to cost each Bell operat¬ 
ing company $600 million; and GTE 
would also pay $600 million to $700 mil¬ 
lion. United/Sprint will also do it. So you 
add it all up, and it’s a huge bill. The 
FCC has not put in place any cost-recov¬ 
ery mechanism for the BOCs. 

When you begin to add up the lost 
subsidy dollars of approximately $20 bil¬ 
lion, the added costs of interconnection, 
which have got to be immense for each 
company, become liabilities for local 
incumbents. This puts a strain on the 
local network, detracting monies from 
normal maintenance and provisioning. 
Almost everything to do with provision¬ 
ing and billing... has to be based on 
these new negotiations. I don’t know 
what they can salvage; it’s got to be an 
immense price. 
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Designed the 
way you 
want them! 



From copper, to coax, to 
fiber applications...(hannell 
can design enclosures the 
way you want them. 

Full line of active/passive 
pedestal enclosures and 


HDC™ covers provide 
excellent heat dissipation 
performance 

Rugged designs featuring 
a wide range of colors and 
security locking options 

Flexible in design and 
equipped for high 
volume production 


Channell knows the broadband 
telecommunications enclosure business. 
Our extensive line of enclosure prod¬ 
ucts—supported by a strong design 
team and high capacity manufacturing 
operation—allows us to give excellent 
service to network providers as a 
single source supplier partner. 

We are especially well equipped to 
support all of the unique enclosure 
requirements of system OEM's. 

Contact us today for complete 
information. 


CHANNELL 


U.S.A. 800/423-1863 

909/694-9160 • Fax: 909/694-9170 
CANADA 800/387-8332 

905/567-6751 • Fax: 905/567-6756 
U.K. 44 1753 530789* Fax: 44 1753 530822 

Web Site www.diannellcomiTi.com 
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What’s the solution? 

In the long run, competition will ben¬ 
efit society, but mandated rules to make 
this all work under extremely intense 
time constraints are costly. A normal 
market... would develop at its own pace. 
The immense cost is already beginning 
to show up at MCI and AT&T. Why do 
you think AT&T has taken some mis¬ 
steps in local service? [It’s] trying to 
enter into a market where rates are sub¬ 
sidized and where there’s no margin... 
to go after. 

In addition, the network is compli¬ 
cated and expensive to build. Under 
divestiture, AT&T was never prevented 
from going into local service; rather, 
[LECs] were banned from doing long 
distance. Why didn’t AT&T enter the 
local market? There were no margins 
even then, and they didn’t want to make 
the LECs mad. Western Electric was so 
lucrative that [AT&T didn’t want to spoil 
a good thing.] Now... the regulators are 
trying to force [another phase of compe¬ 
tition] . It’s very unnatural for the market. 

THE RISK MANAGER: BARBARA 
REAGOR, SENIOR DIRECTOR OF DISAS¬ 
TER MANAGEMENT AND NETWORK 
INTEGRITY SERVICES AT BELLCORE 

Have you assessed the added risk of 
outages or vulnerability as a result 
of the coming era of LNP? 

We did a study for Southwest Bell 
[sic] and provided it to the FCC. We 
found the risk of a major failure in the 
network will increase, and that resulted 
in moving the time scale back for imple¬ 
mentation. In effect, LNP was delayed 
six months as a result of the study. But 
in our risk assessment, Bellcore found 
that the network has 35% greater 
chance of experiencing a major [com¬ 
mon channel signaling] outage [as a 
result of LNP]. An outage in the SS7 net¬ 
work could take out an entire city for 
several hours. 

What problems have you seen? 

Fiber cuts are one; we’ve also seen 
bombings, hurricanes, floodings, torna¬ 
does and forest fire. Mother Nature 
kept us busy this past year. We had tor¬ 
nadoes hitting [COs] in Texas and 
Arkansas. Two or three blocks from the 
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Oklahoma City bombing, a CO—a five- 
story brick building—imploded. With 
Hurricane Andrew, certain outside plant 
modules couldn’t withstand the wind, 
and the bolts broke or were blown over 
with cables attached. This caused Bell¬ 
core to enhance the requirements for 
the equipment, aiming at more robust¬ 
ness to help vendors make a better bolt. 
Each disaster spurs us to suggest 
changes in design to make sure equip¬ 
ment is survivable. 

How many outages have occurred 
since 1992, when FCC mandated 
that a database be maintained? 

Nine-hundred seventy-two reportable 
outages. Today, we’re seeing differ¬ 
ences in the types of outages due to 
Internet usage. In one instance, too 
many people called up a [CO] and it 
couldn’t hold up—traffic overloaded a 
switch and an entire office went offline 
in California. 

What would happen today if we had 
another fire on the scale of a Hins¬ 
dale, Ill.? It affected 285,000 calls 
per hour, and took out the long dis¬ 
tance portion of the network for 
three days. 

A Hinsdale fire today would have an 
even larger [and more catastrophic] 
impact than before, because communi¬ 
cations is business—it’s everything. 
We’re putting a lot of data traffic on the 
network, all kinds of bursty traffic. How¬ 
ever, [recovery] mechanisms are more 
sophisticated. Carriers are... setting up 
facilities that can reconfigure and recov¬ 
er in minutes. This is known as the cre¬ 
ation of transparent failures. 

Bellcore’s Flexcom product is 
designed for this purpose. In the event 
of a cable cut, you can reroute the net¬ 


work as you “flex” the network away 
from the impact area, so long distance, 
local and intraLATA traffic can be redi¬ 
rected and communications remain 
intact. An example: At Seafirst Bank in 
Portland, Ore., a fiber cut affected 
service. But the network was flexed by 
pushing a button in a control center, and 
the network bypassed the fiber cut and 
reconfigured the network in 20 minutes. 
Is the signaling network weaker or 
stronger than it was a decade ago? 

Stronger. We’re much better off and 
more protected because of Sonet and 
SS7—particularly the redundancy that’s 
been introduced. 

Are there any negative aspects? 

To be redundant nationwide, you have 
to know the pieces of the network 
you’re buying and burying. In the case 
of fiber routes, many of them lie next to 
each other. With competition and 
unbundling, we’re in danger of losing 
the knowledge of where the diversity is. 
If I’m in business, I need certification 
that I have a viable diverse route. 

THE SONET SAVIORS: DAVID BEEBE, 
SENIOR MANAGER OF TECHNICAL 
MARKETING, AND JEFF ROSS, DIRECTOR 
OF NETWORK PLANNING AT FUJITSU 
NETWORK COMMUNICATIONS 

What changes have happened to 
Sonet to make the rings more reli¬ 
able and flexible? 

A lot of Sonet customers have been 
driving us to add ATM equipment into 
their networks. Given some additional 
synergies, and the natural survivability 
of Sonet traffic, we’re starting to feel 
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provide complete protection from 
severe hostile environments for both 
splicing and termination applications. 
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For a dry solution to your copper, 
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Call today for complete information. 
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LIKE HIS NEED FOR A NEW PHONE COMPANY. 


Not every phone company knows its customers like 
Ameritech does. To better understand and interpret 
customer information spread over multiple locations and 
databases, they recently turned to Tandem’s Decision 
Support Solutions. The results were nothing short of 
remarkable. In less than three months, Ameritech gained 
valuable insight into customer usage patterns. This helped 
them offer improved calling plans, retain more customers, 
and most importantly, increase profits. In fact, they 
completely recouped their investment in Tandem’s proven 
technology within six months. Tandem ® solutions are 
available on our traditional S-series NonStop® Himalaya ® 
and Integrity ® UNIX ® system-based servers as well as 
Microsoft ® Windows NT® Server-based solutions, ensuring 
integration and choice for every customer. Get to know us a 
little better by visiting our Web site at www.tandem.com 
or call 1-800-NONSTOP, ext. 8021 for more information. 

Every second, every transaction, every customer counts. 
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The network is much more robust, thanks 
to protection switching technologies. 

—Jeff Ross, Fujistu Network Communications 
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continued from page 35 

more confident in adding ATM features. 
Our Fastlane product provides cell relay 
with LAN interfaces. We’ve basically 
taken Sonet boxes and adapted them for 
interconnecting Ethernet, Token Ring 
or ATM user networks through Sonet 
wide-area services. 

Have you taken any extraordinary 
redundancy or safety precautions to 
ensure reliability? 

We’re still reinforcing protecting 
switching capability—i.e., protecting 
rings through Sonet DACs. Such fea¬ 
tures as protection schemes [and] for¬ 
ward error correction are things that 
IXCs traditionally needed for their 
products. 

Some of the bandwidth in the Sonet 
ring should be set aside for bursty 
data—Ethernet/Token Ring, STS-1, for 
example. So we take the remaining 
channels in the OC-3 Sonet ring and 
have them carry STM traffic. The tech¬ 
nology allows us to carry ATM [data] 
traffic and voice traffic into separate 
streams. Data traffic such as Ethernet 
or Token Ring can be taken on the DS-3 
UNI and mapped to an STS-1. Before, 
people couldn’t get over the traditional 
mapping of Sonet for data. This allows 
10 or 12 sites to share STS bandwidth 
and accommodate the bursty nature of 
| data along a common pipe. 

But this is really an issue of effi¬ 
ciency, not reliability. 

I The Factr system integrates access 
and Sonet transport, eliminating the 
j need for separate pieces of equipment 
| Another product does remote memory 
| backup, copying from Factr the provi¬ 
sioning database and storing it. [This 
can be vital in disaster scenarios, they 
claim.] For example, within the last year, 
one of our customer’s COs was nailed— 
a storm hit our multiplexers [and] one 
had to be dried with a hair dryer. The 
capability helped relocate the ID and get 
| the network elements reestablished. It 
j recreated a backup of the remote provi- 
| sioning database, which was stored on 
j tape, and then downloaded to a new sys¬ 
tem. This kind of capability allows 
restoration in the event of catastrophic 
failures, such as the Hinsdales, a tor¬ 


nado or major earthquake. There’s a lot 
of built-in redundancy with Sonet If you 
can diversify your network management 
centers and monitor your database, you 
can still put your network back together 
even after a disaster. 

So the network is stronger and less 
vulnerable than before? 

The technology to support the net¬ 
work is better. When a fiber dig-up 
occurs on one of our rings, right there 
on Windows95 the ring can be 
rerouted and everything self-healed. 
During a Bell South cable dig-up, we 
didn’t even know how the restoration 
worked, exactly. We know the traffic 
goes both ways on the ring, so it can be 
restored quickly. 

The technology is there to form an 
incredibly robust network from the 
transmission technology side. Remote 
memory backup is part of that, but soft¬ 
ware hasn’t reached the level of overall 
reliability that much of the hardware has. 
Overall, though, the network is much 
more robust due to protection switching. 

THE INDUSTRY WATCHDOG: ALLAN 
JONES, ASSOCIATE DIRECTOR OF NET¬ 
WORK OPERATIONS AT PACIFIC BELL 
AND MODERATOR OF THE NETWORK 
INTERCONNECTION INTEROPERABILITY 
FORUM FOR ATIS 

What kinds of testing will ATIS con¬ 
duct to ensure network reliability? 

We’re looking at issues associated 
with [LNP]. We’ve just come to closure 
on a document which outlines tests that 
need to be performed for interconnect¬ 
ing companies. The tests are restricted 
to interconnection, not services; what 
companies do within their own network 
is their own business. 

How do you ensure the integrity of 
the interconnected network? 

By designing requirements for turn 
up testing, so that if we do have prob¬ 
lems, we know whom to contact. 


These processes are focused between 
companies. 

How does this impact LNP? 

Our biggest challenge with LNP is 
that there are so many new players, and 
some of the players are new in terms of 
providing local service; we’re then com¬ 
ing into the market having a greater 
chance of the network degrading. 

Consider two cars on a five-lane free¬ 
way; there is not much chance of get¬ 
ting into an accident. But that’s not true 
with hundreds of thousands of ‘cars’; 
the chance of network failures naturally 
are increasing. Even though companies 
engaged in providing telephone service 
are aiming for the highest quality and 
reliability, the NRIC has found an 
increase in network outages. However, 
for those networks in place, perfor¬ 
mance has improved, and LNP may not 
have an initial impact. 

What about the Bellcore study indi¬ 
cating a significantly increased risk 
of major outage due to an overly fast 
introduction of LNP databases? 

I wouldn’t dispute Bellcore’s observa¬ 
tion about a statistical chance for out¬ 
age; there are no guarantees saying we 
won’t have an outage, and there are no 
guarantees saying we will; I’m confident 
that the people involved will do LNP 
implementations well. 

What about the dangers of Internet 
traffic? 

The networks are holding up; there’s 
been some question as to the size of 
switches, and the amount of lines that 
are required on trunking arrange¬ 
ments. But we’ve already had a big 
boom in the quantity of calls hitting the 
switch, and people are staying on line 
longer than switching was designed 
for. We could experience a degrada¬ 
tion, but they’re handling it right now; 
it’s a kudo for the phone companies. 
When you see this quantity of traffic 
out there, for the vast majority of cases, 
it’s going along fine. ■ 
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Out-OMhe-Box Thinking. 
All In One Box. 


CKS MORE INTO OUR MUX SO 
because the Intelect Network 
Technologies team who created SonetLYNX designed it to go far 
beyond the scope of traditional fiber-optic multiplexers. It delivers 
all the capabilities and advantages of multimedia communications 
in a single equipment platform. SonetLYNX’s single network 
architecture and flexible configuration design supports multiple 
voice, data, network and video protocols and integrates the functions 
of external equipment required by other solutions. That means 
higher performance and lower costs - both up-front and long-term. 

Even better, Intelect made all of this innovative thinking fully 


SONET compliant, supporting industry standards for both fiber-optic 
and copper network infrastructures. Configurable redundancy, hot 
swappable modules and extended temperature operation ensure 
reliability under even the toughest conditions. Add in modular 
growth, remote provisioning and maintenance plus an integrated, 
single network management system, and you’ll see that SonetLYNX 
really is the one multiplexer that has it all. 

To receive a free interactive CD that 
includes a virtual reality tour of SonetLYNX, 
call us at 1-888-477-7272 or visit our 
website at www.intelectinc.com. 
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HP FOCUSING ON CRITICAL 
SERVER SUITES 

Hewlett Packard is again focusing on mis¬ 
sion-critical server suites with three foun¬ 
dation configurations that carry a 99.95% 
annual uptime guarantee. The configura¬ 
tions span the HP 9000 Enterprise Server 
hardware, operating system, internode con¬ 
nectivity and high-availability storage. 

These configurations are designed for 
customers implementing enterprise 
resource planning (ERP) or business 
process re-engineering solutions in which 
platform availability and high capacity are 
main priorities. 

The platforms are centered on a new 
V-class HP 9000 line of commercial Unix 
servers. The company’s telecommunica¬ 
tions systems business unit provides wire- 
line, wireless and cable industries with a 
range of solutions, including computer 
systems, design and analysis tools, net¬ 
work monitoring, test equipment, consult¬ 
ing and service. 

To ensure application availability, the mis¬ 
sion-critical server suites use HP’s robust 
HP-UX 10.20 OS, historically ranked as the 
highest in reliability when compared with 
other Unix operating systems as a founda¬ 
tion. Combined with high availability 
middleware, including MC/ServiceGuard, 
MirrorDisk/UX, Online JFS and GlancePlus, 
the suites include optional add-ons, such as 
the HP cluster-manager workstation with 
Network Node Manager and ClusterView, 
Process Resource Manager, UPS and disks 
for standby systems. Included in the config¬ 
urations price are HP’s critical systems sup¬ 
port and consulting. 


WorldWind Takes 
Ventura County 

This summer GTE Media Ventures intro¬ 
duced its WorldWind cable modem service 
to Ventura County, Calif. The company says 
it will bring cable modem services and 
americast video services at ‘warp speed 
access' to 40,000 residential and business 
customers by year-end. 

The technology provides speeds 78 times 
faster than ISDN and 350 times faster than 



a 28.8 kbps modem over the regular tele¬ 
phone network. 

GTE says its new cable modem service 
offers the same bandwidth in upstream and 
downstream paths, permitting more 
sophisticated applications such as high- 
quality desktop video conferencing and 
Internet access for business customers. 

Access module nets 
Euro mark 

Larscom Inc. has completed testing and is 
compliant with the European Telecom 
Directive product standards, called CE 
Marking, for its Orion 4000 T3Clear data 
access module. Larscom claims the module 
is the only WAN access solution on the 
market that can transport data, voice and 
ATM over a single clear-channel DS3 circuit. 
Obtaining the CE Mark is a mandatory 
requirement for this type of product to be 
sold in 15 European countries without any 
further in-country testing. 

“Over the past several months, we have 
learned that a number of our customers 
either are considering deploying or have 
deployed DS3s in Europe and across the 
Atlantic, due to DS3 circuits higher band¬ 
width, greater availability and lower cost 
than alternative services," says Maurice 
Levitt, product manager for Larscom. “We 
aggressively pursued the CE mark for 
T3Clear so that we could meet those cus¬ 
tomers’ requirements.” 

Hot optical properties 

Rajiv Ramaswami, director of the Tellabs 
Optical Networking Group (Hawthorne, 
N.Y.), received the prestigious W.R.G. 

Baker Prize Award from Institute of Electri¬ 
cal and Electronic Engineers (IEEE) for a 
paper about WDM. Entitled “Routing and 
Wavelength Assignments in All-Optical 
Networks,” the paper appeared in 
IEEE/ACM Transactions on Networking in 
October 1995. 

Earlier this year, Tellabs acquired certain 
wave division multiplexing and optical 
network technologies and talents from 
IBM. Ramaswami, formerly an IBM 
Research Center scientist who now is 


Arielle Emmett 


director of the Tellabs Optical Network 
Group, led an IBM team to develop an 
early commercial 20-wavelength optical 
fiber transmission system. He continues 
research on WDM for Tellabs. 

COX BUILDS MULTISERVICE NET 

Tellabs (Lisle, III.) announced in early Sep¬ 
tember that it is supplying its Sonet-based 
Titan 5500 digital cross-connect system to 
Cox Communications. The CATV company 
reportedly will use the Titan system 
throughout its nationwide network, accord¬ 
ing to Tellabs sources. 

Cox is building a multiservice network to 
deliver voice and data services in select 
markets, and is beginning to deploy local 
exchange service to businesses and resi¬ 
dents in three markets. Initially, Cox plans 
to target shared-tenant facilities, such as 
apartment and condominium complexes in 
Southern California. Commercial business 
service will be offered in Hampton Roads, 
Va„ and Oklahoma City. 

“We are going to offer a vast array of 
advanced telecommunications services,” 
says Mark Davis, director of engineering for 
Cox. “We plan to package telephony, high¬ 
speed Internet access and video together.” 
According to the deal, which is estimated at 
$5 million, Tellabs becomes Cox’s exclusive 
source for Sonet 3/1 digital cross-connect 
systems, which will be used to provide a 
Sonet transport network that connects 
Cox’s hybrid fiber/coax customer access 
network to central office-based switching 
resources. The Titan systems will groom 
DS1 traffic from the access network to the 
Sonet fiber ring at distribution hubs where 
the traffic will be combined with traffic from 
other hubs before connecting to the switch. 

The Titan can be directly connected 
to multiple fiber rings, which simplifies 
surveillance and provisioning of other 
transport elements, including add/drop 
and terminal multiplexers, connected to the 
fiber ring. Thus, competitive local exchange 
carriers like Cox can reduce expenses 
associated with managing transport equip¬ 
ment from multiple vendors, according to 
Tellabs sources. 
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Want To Add Zip 
To Your Network 
Deliveries? 

Catch This Pitch. 


With RELTEC’s innovative access solutions, 
you’ll be delivering just the right pitches to 
your customers—lightning fast and straight 
down the broadband pipe. 


Take our Ethernet-based FIBERST*R 
high-speed Internet access solution. It’s a 
hummer—nearly 400 times faster than 28.8Kb/s 
modems, and 70 times faster than ISDN! By 
transporting TCP/IP packets over fiber-based 
systems, FIBERST*R effectively extends an 
Ethernet LAN into each subscriber’s home 
over a symmetrical, full-duplex, lOMb/s, 
lOBaseT connection. You deliver high speed 
and high reliability at low cost—and users 
don’t consume precious CO switch fabric. 


Our repertoire also features Switched 
Digital Video—seamless, integrated 
ATM-based interactive service delivery 
to subscribers over a Fiber-to-the-Curb 
(FTTC) distribution architecture. Our 
FiberCast" analog and digital broadcast 
video can be merged with narrowband, 
wideband and broadband ATM traffic at 
the HDT and transported to the ONU— 
over the same fiber link. 


FIBERST*R high-speed Internet access. 
Switched Digital Video. FiberCast analog and 
digital broadcast video. A potent line-up that 
empowers your network and positions you to cover 
all the bases in meeting your customer needs. 


Visit Us at NFOEC '97, Booth #115 


To learn more about RELTEC’s advanced 
network solutions, FAX your name, company, 
interest area and telephone number to us 

at 1-800-800-1280 today 
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The river ran 
through it 

Premises jacks and demarcation 
blocks filled with sewage, salt, 
solvents, rotting food, and cattle 
feed. Only one jack consistently 
produced dial tone. 


f HEN THE 500-YEAR FLOOD HIT GRAND FORKS, N.D., IN EARLY 1997, IT WAS NOT 
JUST ABOUT RIVER WATER INVADING A SECTION OF TOWN. IT WAS ABOUT AN ANGRY RIVER 
THAT TOOK ON THE ENTIRE CITY, SUBURBS AND SURROUNDING COMMUNITIES, REFUSING 
TO BE HELD IN PLACE BY SOMETHING AS TRIVIAL AS A WALL OF SANDBAGS. 

The river ciaimed victory over homes, businesses and city offices. But there’s 

ONE THING THE RIVER DIDN’T GET: ITS CHANCE TO DECLARE VICTORY OVER THE TELECOM¬ 
MUNICATIONS NETWORK VITAL COMMUNICATIONS STAYED UP AND RUNNING DURING THE 


ENTIRE FLOOD, ENABLING FIRE, RESCUE, PUBLIC SAFETY, AND DISASTER OFFICIALS TO DO 


THE JOBS THEY HAD TO DO. 

After the floodwaters receded many 
phones had dial tone, while others did¬ 
n’t. This is the story of how some very 
smart long-term planning, including the 
installation of gel-filled premises jacks 
and demarcation boxes, crystal-clear 
communications for thousands of 
homes and businesses. 

Although the floodwaters were bad 
enough, far worse was what this river 
brought with it. The Red River floodwa- 
ter arrived in Grand Forks before the 
spring rains had a chance to cleanse the 
landscape. When the water swept 
across roads, it soaked up excessive 
road salt from three years worth of bru¬ 
tal winter weather. Water swirled 
around farmers’ vacant fields, absorbing 
herbicides, insecticides and animal 


manure. It swallowed bulging stores of 
fertilizer and feed. It ruptured sanitary 
sewer lines and popped oil and gasoline 
tanks from their cozy underground 
nests, its force breaking the cement 
slabs above them. Meanwhile, home 
refrigerators, without power, turned 
meat, chicken, and fish into award-win¬ 
ning science experiments. As the flood- 
waters reached stove height, the refrig¬ 
erators floated like fishing bobbers, 
eventually rolling around and dumping 
their furry innards into the nightmare. 
There the river sat for two weeks, soak¬ 
ing into telephone jacks in the base¬ 
ment, first floor and second floors of 
homes and businesses. 

U S West struggled day and night to 
keep its central office switch dry and 


operable. Loren Fritz, U S West director 
of service assurance, tells the story: 
“The basement of our building in Grand 
Forks was filling with water. Denny 
Braaten, U S West central office manag¬ 
er in Grand Forks, and his staff per¬ 
formed miracles. They welded shut the 
door that goes to the basement and 
then inserted two 4-inch diameter 
hoses through them and down into the 
water. The bilge pumps couldn’t keep 
up. So they called the U.S. Air Force 
base just outside of Grand Forks and 
borrowed its 6-inch diameter pump. All 
three pumps ran 24 hours a day 
throughout the entire event. The switch 
remained dry. 

While the waters may have receded, 
more problems were about to appear. It 
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was as though the whole town had been 
“slimed,” ready for the filming of the 
next “Ghostbusters” sequel. Unfortu¬ 
nately, this wasn’t Hollywood make- 
believe. Officials worried about the 
effects of flood waste on public health. 
And it threatened to stop telecommuni¬ 
cations in the entire region. 

Years earlier, U S West had instituted 
a “sealed-plant” policy, requiring water¬ 
tight connections at every point of 
entry. That was fine for overhead and 
underground cabling, but what about 
premises connections such as wall 
jacks and demarcation boxes? U S West 
had no control over the connections 
customers had made past the demarca¬ 
tion point. Unfortunately, many cus¬ 
tomers had purchased the least expen¬ 
sive jack they could find—without even 
checking to see if the jack met FCC 
Part 68—an action that would prove to 
be a costly mistake. 

U S West, like most regional Bell 
operating companies (RBOCs), offers 
line-maintenance plans to its residential 
customers. Having a vested interest in 


keeping service calls to a minimum, U S 
West had been field testing a gel-filled 
jack for several years. The decision to 
install a gel-filled jack was left to the dis¬ 
cretion of the individual installer. 

FOR WHOM THE GEL TOLLS 

The KJ-11 modular jack has an inter¬ 
esting history. First field-tested in 1968 
in Chicago by the then-Bell Laborato¬ 
ries, the modular jack proliferated 
throughout the Bell System. However, 
in some areas, the jacks were costing a 
fortune to maintain. In those areas, the 
ratio of new jacks purchased to new 
lines installed was as high as 10:1. The 
problem? Corrosion, which was in 
some cases, causing failure in as little 
as one week. Bellcore re-examined the 
specifications for the gold spring-wire 
inside the jacks and eventually modi¬ 
fied them slightly. 

But it was time to think about fac¬ 
tors other than the gold-plating. After 
all, gold is inert—it can’t corrode. But 
the base spring-wire material is not 
gold; it is a combination of nickel, 


brass or bronze which is gold-plated 
and then crimp-connected to a copper 
lead wire. When dissimilar metals 
come into contact with moisture, gal¬ 
vanic action and corrosion can occur. 
The corrosion causes the gold plating 
to rupture, which accelerates the cor¬ 
rosion process. 

Bellcore scientists searched for a 
way to seal the jack from moisture. At 
the same time, BellSouth was approach¬ 
ing independent vendors to make a seal¬ 
ing agent that would remain in the jack. 
The sealant also had to be non-toxic, in 
case a customer removed the jack. Bell¬ 
core and BellSouth searched for a jack 
manufacturer to join the effort. The two 
companies found the right formula for 
the sealing gel and a manufacturer to 
build the jacks; Bellcore then wrote the 
TR-1334 specification. 

MEANWHILE, BACK AT THE FORK 

When it was safe to enter Grand Forks, 
Fritz, along with Jerry Begley, director 
of provisioning and network and tech¬ 
nology services and 28 other managers 
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from U S West’s regional communica¬ 
tions center in Plymouth, headed north. 
Fritz and Begley had seen their share of 
natural disasters—fires, tornadoes and 
floods—so they were expecting the 
worst. They had been warned about the 
conditions and came equipped with 
boots, orange vests, gloves and plenty of 
disinfectant soap. One of the first team 
members to arrive at the scene stepped 
out of her vehicle and immediately lost 
her footing on the slimy pavement. The 
others were warned. This was the worst 
Fritz and Begley had ever seen. Every¬ 
thing that was once white, was now 
gray. The entire town needed a high- 
pressure (clearwater) washdown. 

U S West dubbed its team, “Feet on 
the Street” The team’s immediate goal 
was to establish dial tone, house by 
house. One team member divided the 
city into quadrants, off they went 
knocking on doors, asking the residents 
if they had telephone service. 

“What we discovered was simply 


‘In every case where the installer 
had used a gel-filled jack, we 
had crisp, clean dial tone.’ 

—Loren Fritz, CO manager 

amazing,” says Fritz. “In every case 
where the installer had used a gel-filled 
jack, we had crisp, clean dial tone.” 

There were many instances where U S 
West personnel found dial tone at gel- 
filled demarcation jacks that were still 
filled with sewage. Some customers 
were tossing out their non-working 
phones and plugging new phones into 
old gel-filled jacks and getting instant 
dial tone. 

The results from non-filled jacks 
were pretty dismal in comparison. 
“Either we had no dial tone, or static so 
bad you couldn’t hold a conversation,” 
says Begley. 

Communications in the days after the 
flood was critical. Before the electric 


utility would restore power to a home, 
the resident had to have the home 
inspected by a licensed electrician. How 
do you contact an electrician when your 
phone system has been underwater? It 
was no problem for those customers 
whose homes were wired with the gel- 
filled jacks. In fact, Fritz and Begley 
encountered line-maintenance contract 
customers who told them, “I don’t need 
you. My phone’s working fine. It’s the 
electrician I can’t get a hold of. Can you 
help me with that?” Those were the cus¬ 
tomers who had been wired with gel- 
filled jacks. Obviously, they were oblivi¬ 
ous to that fact and had just taken their 
phone service for granted—the way it’s 
supposed to be. 

In a shopping center on the edge of 
town, U S West had recently upgraded 
all the businesses to sealed-plant status, 
including the installation of gel-filled 
jacks in every location. In every case, 
those businesses had static-free 
telecommunications. They were able to 
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Fast Action 
Postcard Deck 


A highly targeted and cost-efficient direct 
response card deck reaching over 50,000 decision 
makers throughout the new public network! 
Convenient & Easy To Use— Ideal For: 

♦ Generating sales leads 

♦ Distributing special offers 

♦ Testing product ideas 

♦ Testing price points 

♦ Promoting new or existing products and services 

♦ Inviting attendees to trade shows, seminars, conferences 
America's Network handles all the details — printing, mailing and 
outgoing postage. Each card in the deck is self-contained, featuring 
your ad on one side and your business reply address crr tta-efe 
Leads are mailed directly to you for immediate sales follow-up. Ifs 
that easy and convenient! 

For Complete Card Deck Information Contact: 

Denise Adkins-Kokai, 

Advanstar Marketing Services 
1-800-225-4569 ext. 163 
216-891-3163 ♦ Fax:216-826-2865 


Deck Mails: 

March ♦ May ♦ October 
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To qualify for your FREE subscription, you must answer these FOUR questions: (Fill in oval completely, as shown: 



FAST ACTION FAX: 1-413-637-4343 


To receive FREE information on products and services adver¬ 
tised in this issue, circle the appropriate numbers below. 



Of? (Fill in ALL that apply.) 

38 O A Wlreless/Cellular/Mobile/PCS Equip ./Services 
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This card is good for 3 months from date of issue. 
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The building materials used in PSI’s L.E. Hut " Enclosures are 
designed to give you the best of both worlds: light weight and 
durability. The floor, for example, is made of a special fiber- 
reinforced concrete material which is just as durable as poured 
concrete but substantially lighter. That gives you the economy 
of lightweight shipping and installation. 

PSI offers fast delivery and turnkey sen/ices, including EF&I, 
on shelters and cabinets for telephone, cellular, and power dis¬ 
tribution applications. Discover the PSI difference. 


Professional Systems, Inc. 
800 / 542-4422 p £'ZZ&£Sr* wl 53029 


Subscriber-Premises 
Line Conditioner 

Our new TurboAmp™ 2-wire line powered amplifier makes line 
conditioning at the subscriber end a snap. No more conditioning 
special circuits from the central office. With the TurboAmp™, 
you can turn POTs into premium lines with the press of a button. 

The TurboAmp™ amplifier offers: 

• Easy premises installation 

• Higher data rates and through-put 

• Automatic gain and equalization alignment 

• Same day installation 

• Low cost 

• Optional loop back / remote alignment 
For more information, call 800-222-1898. 

Wilcom, inc. 

PO Box 508 ' Laconia, NH 03247 
800-222-1898 • (603) 524-2622 » Fax (603) 524-3735 
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A highly targeted and cost-efficient direct 
response card deck reaching over 50,000 decision 
makers throughout the new public network! 
Convenient & Easy To Use— Ideal For: 
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♦ Testing product ideas 

♦ Testing price points 
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answer the phones, let customers know 
they were open and had inventory, and 
were ready for business. 

As the days went on and homes start¬ 
ed to dry out, the problems worsened. 
“Corrosion,” says Begley. “Salt, fertiliz¬ 
er, cattle feed, sewage—it went to work 
on those connections, and if we had 
originally wired the home with non¬ 
filled jacks, we just had to toss them.” 

The gel-filled jacks won the duel with 
the Red River by doing what they were 
designed to do—seal the modular plug¬ 
spring finger-copper wire to spring fin¬ 
ger connection. 

NOW WHAT? 

What does this mean for service 
providers? You don’t need to be locat¬ 
ed in a floodplain to be concerned 
about corrosion in modular jacks. 
RBOCs, interconnects, cabling con¬ 
tractors, network designers and super¬ 
visors alike need to be concerned 
about corrosion. Bellcore’s technical 
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OUTSIDE PLANT 


Sealed-plant status is important, 
with homes and businesses 
demanding higher data-transfer 
speeds and highly reliable 
voice communications. 

wired with non-gel-filled jacks. Here, 
extra cost of the gel-filled jack starts to 
turn into long-term savings. A gel-filled 
jack is a fraction of the price of a truck 
roll. Customers who wired their own 
jacks will have to toss the flood-dam¬ 
aged jack. Worse yet, they may experi¬ 


gel called GelGuard, which is manufac¬ 
tured by Raychem (Menlo Park, Calif.). 
As the modular plug is inserted into 
the jack, the gel deforms and then 
reforms around the plug to seal. When 
the plug is removed, the gel actually 
peels off the plug and snaps into its 
original shape. The gel stays in the 
jack, not on the plug. 

Although Suttle has performed rigor¬ 
ous accelerated lab tests on the Corro- 
Shield gel-filled jack, little did the com¬ 
pany know that Grand Forks would be 
the field test to beat all field tests. No lab 
testing could have predicted the 100% 



Closeup of a gel-filled jack. Notice the gel completely fills the plug cavity to seal 
the gold-to-gold connection. 


support staff member Ken Moyers 
helps us understand the physics 
behind modular jack corrosion. 

“If I take two little gold wires, place 
them .018 to .20 inches apart, put them 
into a slightly conductive solution, and 
put 50 volts across them, I can plate 
gold from one side to the other. The dri¬ 
ving force is the 50 volts. So, you can’t 
ever forget that you’ve always got 48 
volts DC at that modular jack, where tip 
and ring are separated by only .018 to 
.020 inches. That movement of gold 
leaves file spring wire wide open for cor¬ 
rosion,” he explains. 

But Electrolytic solution in an office 
or home environment? Absolutely; most 
jacks are mounted near the floor, result¬ 
ing in a temperature difference that 
invites condensation. 

“There is a tendency for moisture to 
form hydroxl ions and acid when you 
have a gap between two electrodes,” 
says Moyers. Think about the elec¬ 
trolytic and corrosive effects of the 
chemicals found in household clean¬ 
ers, carpet shampoos, commercial 
cleaners for office surfaces, and off¬ 
gassing from plastics. They all act as 
electrolytes, he adds. 

Attaining sealed-plant status is impor¬ 
tant today with homes and businesses 
demanding higher data-transfer speeds 
and highly reliable voice communica¬ 
tions. To achieve that level of reliability, 
the connection between premises 
wiring and the jack itself should also be 
of concern. Gel-filled jacks equipped 
with encapsulant-filled IDC connectors 
rather than screw terminals—keep 
moisture away from all connections and 
prevent it from wicking down the insula¬ 
tion and into the jack. Ordinary station 
cable can wick moisture at rates of up to 
1-foot per day. 

Wicking will be especially important 
to watch in the coming months and 
years as Grand Forks dries out. U S 
West anticipates many more service 
calls from those installations that are 

Rick Muscoplat is a freelance 
telecommunications writer based in 
Minnesota. 
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ence continuing episodes of static if 
they contaminate the new jack with the 
old modular plug, or do not use encap¬ 
sulant-filled IDC connectors. 

The issue of retail store jacks not 
meeting FCC Part 68 standards and 
the Bellcore TR-1334 are recurring. 
Installers who are unaware of the criti¬ 
cal need to seal premises wiring and 
the modular connection from future 
corrosion will wonder why they are 
getting continued callbacks from the 
same address. 

U S West purchased gel-filled jacks 
from Suttle Apparatus, a division of CSI 
Communications Systems Inc. (Hector, 
Minn). The Corro-Shield jack contains 
an anti-corrosive, memory-retaining 


performance rate they discovered after 
the Grand Forks floodwaters receded. 

Roger Amundson, marketing man¬ 
ager for Suttle Apparatus, says, “Obvi- < 

ously, the Grand Forks flood was a 
worst-case scenario. The river water 
was filled with corrosive contaminants, 
and our gel-filled jacks stood the test 
and kept them out—even after 15 days 
under water. These were conditions we 
could never have duplicated in our lab¬ 
oratory.” 

Initial estimates show that hundreds 
of homes and businesses were 
equipped with the gel-filled jacks. The 
river had run through them, and when 
it left, they still delivered crisp, clean 
dial tone. ■ 
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Introducing a time and labor saving new way to 
unload analog pairs for use as DSL,T1 or ISDN 
lines... the Coil® SLCCase™ switchable load coil 
case (patent pending). Simply open the 
access door and switch panels allows you 
to instantly switch coils in or out of any 
circuit...without opening the case or touching 
a wire! 

Installing a SLCCase reduces engineering 
and construction costs, service activation 
leadtimes, multiple dispatching and labor 
group conflicts. 


You'll unload line conditioning problems 
and switch to savings. Contact your local Coil 
representative or call us at 847-806-6300, today! 
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Charles Industries, Ltd. 

Charles Center, 5600 Apollo Drive 

Rolling Meadows, Illinois 60008 

Telephone: (847) 806-6300 Fax: (847) 806-6231 

E-mail: mktserv@chasind.com 

Web: http://www.chasind.com 
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RAM-ing through 
xDSL deployment 

Architecture incorporating remote 
access muxes can give carriers 
plug-and-play capability. 


Integration of assymetrical digital subscriber loop (ADSL) technology into 

DIGITAL LOOP CARRIER (DLC) REMOTE TERMINALS IS A CRITICAL SUCCESS FACTOR FOR MASS 
MARKET, WIDE-AREA ADSL DEPLOYMENT. DLC SYSTEMS HAVE BEEN DEPLOYED BY MOST LOCAL 
EXCHANGE CARRIERS (LECS) IN THE UNITED STATES DURING THE PAST 15 YEARS TO PROVISION 
POTS FOR NEW RESIDENTIAL NEIGHBORHOODS AND BUSINESS PARKS. A DLC SYSTEM MULTI¬ 


PLEXES A CERTAIN NUMBER OF POTS, INTEGRATED SERVICES DIGITAL NETWORK (ISDN), AND 
PRIVATE/LEASED LINES OR OTHER NARROWBAND SERVICES ONTO EITHER HIGH-SPEED COPPER 
(T1 OR HDSL) OR FIBER (ASYNCHRONOUS OR SYNCHRONOUS OPTICAL NETWORK) FACILITIES 
FOR TRANSPORT FROM THE DLC TO THE CENTRAL OFFICE (CO). 


Until the late 1980s, DLCs were fed 
predominantly by repeatered T1 facili¬ 
ties. Since then, fiber optic facilities 
have become the preferred method of 
feeding DLC RTs. Many LECs have 
been deploying DLCs in their outside 
plant networks based on prescribed 
rules; as a result, DLC penetration is 
now nearing 50 million lines, accounting 
for nearly 30% of the total installed base 
of telephone lines in the U.S. DLC pene¬ 
tration continues to grow rapidly as 
LECs use fiber-fed DLCs to reinforce 
existing outside plant facilities and 
serve new communities. 

ADSL is generally considered to be a 
home-run application—that is, a 
service extending from a CO to the cus¬ 
tomer premises. To provide ADSL, the 


CO is equipped with a digital sub¬ 
scriber line access multiplexer 
(DSLAM) that directly feeds the cus¬ 
tomer’s copper pair from the CO to the 
customer’s premises (see Figure 1). 
However, if the customer’s copper pair 
is derived from a DLC remote terminal, 
the ADSL termination point would have 
to reside at the RT. 

A system that terminates ADSL lines 
in a remote site is called a remote access 
multiplexer or remote DSLAM (see Fig¬ 
ure 2a and 2b, page 50). A remote 
access multiplexer generally multiplex¬ 
es fewer ADSL lines (less than 100) 
than a remote DSLAM, which muxes 
several hundred lines. Given that RT 
sites are generally outdoor cabinets 
which serve 500 to 1,000 lines, a 


remote access multiplexer is consid¬ 
ered sufficient for most typical take- 
rate scenarios. 

Remote access muxes are simpler in 
functionality compared to remote 
DSLAMs and are generally subtended 
from CO based DSLAMs. Other issues 
of concern include: 

• Whether the RT is fed by copper or 
fiber; 

• Whether the installed system has suf¬ 
ficient space for a remote access multi¬ 
plexer to be installed; 

• Whether right-of-way is available and 
economic enough to justify a RAM or 
remote DSLAM in its own cabinet; and 

• The potential take rate, which will 
make one solution more preferable than 
the other. 
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GETTING PAST THE LINGO 

DLCs have been a mainstay of LEC 
service provisioningvrules for the past 
20 years. U.S. demographics are such 
that DLCs fit nicely into the nation’s 
growth patterns; as the population 
migrated to suburban areas, LECs 
were faced with either following exist¬ 
ing planning rules or coming up with 
new ones. 

Older planning rules generally meant 
that customers had to be located within 
reach of the CO, whereby each loop 
would have a maximum loop resistance 
of 1,300 ohms and loading coils would 
be placed on twisted pair that extended 
beyondl8 kilofeet to 24 kft., if neces¬ 
sary. These rules are commonly known 
as the Resistance Design rules. 

In 1983, the Modified Resistance 
Design rules were introduced. These 
modified rules extended the maximum 
loop resistance to 1,500 ohms for loops 
between 18 kft. and 24 kft. and 
required the use of H88 loading coils 
for loops that extended beyond 18 kft. 
However, these rules meant that LECs 
had to deploy COs whenever a new 
subscriber pocket—such as a new sub¬ 
division, shopping mall or business 
park—was built. 

An alternative mechanism was pro¬ 
posed based on carrier serving area 
(CSA) rules whereby maximum loop 
distance would be limited to 12 kft. 
when using 22 or 24 American wire 
gauge (AWG), or 9 kft. when using 26 
AWG with no loading coils placed in the 
loop. Bridged taps, which essentially 
are unterminated extensions, were lim¬ 
ited to 2,500 ft. with no bridged tap to 
exceed 2,000 ft. 

CSA rules brought about mass 
deployment of DLCs. Most LECs began 
planning for growth based on CSA crite¬ 
ria, strategically placing DLCs in sub¬ 
scriber pockets that would ensure com¬ 
pliance with CSA rules and allow for 
reasonable growth. Initial deployments 
of DLCs were based on two basic 
assumptions: 

• It was less expensive to deploy DLCs 
than remote switches; and 

• It was less expensive to deploy lower 
density copper cable and multiplex 


Putting a DSLAM in a CO or 
every remote DLC site is 
possible, but hardly seems 
viable, given the number of sites. 


many customers over a digital facility 
rather than deploy high-density copper 
cables. (Hence, the term “pair gain” was 
coined to reflect the concept of 12:1 sav¬ 
ings in copper loops as a result of multi¬ 
plexing subscribers over T1 back to the 
CO from a DLC.) 

These assumptions led to mass 
deployment of DLCs over T1 repeatered 
copper feeder facilities from the late 
1970s to the mid-’80s. At that time, many 
LECs began to consider the use of fiber 
optic facilities in the local loop to rein¬ 
force feeder plants and add capacity to 
their outside plant networks. By the 
early 1990s, many DLC systems were 
using fiber optic transport as their pri¬ 
mary feeder facility. 

DLC proliferation has resulted in a 
number of fundamental changes in LEC 
outside plant network architecture, 
such as the following: 

• As much as 30% of all loops in the U.S. 
are now derived from DLCs. DLC 
deployment varies in each region of the 
country and tends to depend highly on 
the internal planning rules of each LEC. 

• There is strong likelihood that newer 
subdivisions, business parks, malls and 
other centers will be served by DLCs. 

Because LEC suburban customers 
also tend to be the target users of xDSL, 
and because they more than likely will 
be served by a DLC, xDSL solutions for 



ADSL asymmetrical digital 


subscriber line 
AWG American wire gauge 
CEV controlled environment vault 
CO central office 
CSA carrier serving area 
DLC digital loop carrier 
DSLAM digital subscriber line access 
multiplexer 

HDSL high-speed digital subscriber line 
ISDN integrated services digital network 
POTS plain old telephone service 
RT remote terminal 
SOHO small office/small home 
Sonet Synchronous Optical Network 

these customers are essential. Solutions 
that only allow carriers to deliver the 
service to customers on home-run cop¬ 
per will keep LECs from reaching their 
most lucrative and immediate potential 
customer base. 

BRINGING xDSL TO THE DLC 

Some believe that the best way to reach 
all customers is to put a DSLAM in a CO 
or every remote DLC site. Although it’s 
possible, it hardly seems viable, given 
the number of COs in the U.S. (estimat¬ 
ed at about 20,000) or remote DLC sites 
(estimated at roughly 100,000). To 
deploy xDSL service regionwide, a LEC 
would have to make a massive invest¬ 
ment in networking equipment. Some 
LECs may choose the longer term solu¬ 
tion of deploying fiber deeper into the 
network, which further pushes out 
deployment of xDSL. Other options may 
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include xDSL cards for the DLC, but 
they tend to rely on empty slots which 
are slated for POTS. 

The most prudent approach to xDSL 
deployment may be to deploy DSLAMs 
in certain COs and extend bandwidth to 
remote COs and DLC sites using sub¬ 
tended remote access multiplexers (see 
Figure 3). These devices would scale 
from a small number of lines (eight, for 
example) and would scale in a modular 
fashion to add capacity as needed. 
These remote access multiplexers can 
be placed in existing remote DLC sites, 
regardless of whether the site is an out¬ 
side plant cabinet, a hut, a controlled 
environment vault (CEY) or on the cus¬ 
tomer’s premises. Because remote 
access multiplexers are subtended from 
a DSLAM, their functionality can be lim¬ 
ited to xDSL line termination, concen¬ 
tration and multiplexing into 
packet/cell streams, and termination of 
network interfeces. 

Two scenarios exist for remote 
access multiplexer deployment. 

• In applications where the current 
feeder infrastructure serving the DLC 
remotes is repeatered Tls, the remote 


Where repeatered Tls serve DLC 
remotes, the remote access mux’s 
feeder interface will be in one 
or more T1 facilities as well. 

access mux’s feeder interface will be 
one or more T1 facilities as well. In this 
case, with four provisioned Tls, assum¬ 
ing an eight-line remote access mux, 
each customer would have a peak rate 


of 6 Mbps and a guaranteed minimum 
rate of 800 kbps. Of course, speeds and 
feeds can scale to suit service tariffs on 
a case-by-case basis. An example would 
be a single T1 feeder for a remote 
access multiplexer that can scale from 
one to eight subscribers, each with a 
peak rate of 1.5 Mbps and guaranteed 
minimum of 192 kbps. 

• Fiber-fed remote DLCs would have 
sufficient capacity to enable a DS-3 to 
be the network interface of choice for 
the remote access multiplexer. Most 
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can be a hit or 
miss install. 
Are the cards 
good? Any load 
coils? Spans OK? Some 
cable loss? Or Bit errors? 
Finding any combination of problems 
isn’t easy. It’s time consuming. 

Perhaps you could use an assistant. 
The HP CERJAC HDSL Installer’s 
Assistant. The complete HDSL turn-up 
test set with everything you need to 
qualify HDSL lines. 


riug-m veiuiLduuii ui 

HDSL packs 

• Built-in load coil detector 

• Cable loss tone transceiver 

• Turn-up T1 BERT tester 

• Doubler and remote unit slot 

The HP CERJAC HDSL Installer’s 
Assistant gives you access anywhere in 
the circuit, and a better understanding 
of card and line conditions. 

To hit your HDSL targets every time, 
call 1-800-9CERJAC, contact your local 
HP representative or visit our web site 
at www.hp.com/go/hdslassistant. 


CERJAC 

Telecom Testers 

The 

HP CERJAC 
HDSL 
Installer’s 
Assistant® 
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T1 REPEATER 

Span Current Powering 
Automatic Regulating 



• Plugs directly 

into ITT 621170 
shelves (Too 

t V 9002 y J 

• -48 V power 

• Drives 0 to 655 Ft to DSX 
•True BPV Detector for B8ZS 

Call Larus 
800 / 999-9946 

Larus Corporation 


1560 Berger Dr. • San Jose, CA 95112 


Inform ♦ Introduce ♦ Influence ♦ Instruct 


Repqinis 

Reprints are highly effective 

when you use them to: 

♦ Develop direct-mail campaigns 

♦ Provide product/service 
literature 

♦ Create trade show distribution 
materials 

♦ Present information at 
conferences and seminars 

♦ Train and educate key 
personnel, new hires 

♦ Enhance press kits 

♦ Compile reference materials 

♦ Track trends and emerging 
technologies 



Brian Kanaba 

Advanstar Marketing Services 
1-800-225-4569 ext. 155 
216-891-3155 
Fax: 216-826-2865 



fiber-fed remote DLC sites do not fully 
use the bandwidth of the fiber termi¬ 
nal, and have excess DS-1 and DS-3 
capacity that can be provisioned for 
xDSL. In this case, the DS-3 network 
interface will allow either a single 
eight-line remote access mux to enable 
close to 6 Mbps as a guaranteed rate to 
all customers, or cascade multiple 
remote access muxes for sharing the 
same DS-3 facility, which then reduces 
the guaranteed rate according to the 
number of subscribers contending for 
the DS-3 feeder. For example, two cas¬ 
caded remote access multiplexers 
sharing the same DS-3 feeder would 
enable a guaranteed rate approaching 
3 Mbps per customer. 

In either case, the LECo can offer 
region-wide service, accept service 
orders, deploy remote access multiplex¬ 
ers where required, and backhaul traffic 
to DSLAMs located in strategic COs. As 
DSLAM capacity to subtended remote 
access muxes is exhausted, additional 
DSLAMs can be added to broaden CO 
coverage. 

PLANNING RULES AND DEPLOYMENT 

Most remote sites 
have space, 
power, cabling 
and heat dissipa¬ 
tion constraints; 
these issues must 
be considered 
when remote 
access multiplexers are deployed. 

AC power and a battery backup sys¬ 
tem is generally available in remote 
sites. An LEC may choose to power 
from either source, depending on the 
grade of service desired and acceptable 
impact on existing backup times in case 
of an AC outage. To preserve battery 
backup time for POTS and other 
services, an alternative power-down 
mode can be used in the remote access 
mux to disconnect it from the battery 
backup system upon AC failure. 

Physical space is generally a premi¬ 
um in remote sites; thus, packaging is of 
paramount importance. Rack-mount¬ 
able options for remote access muxes 
are most desirable for existing DLC cab¬ 
inets, CEVs, huts and customer sites. 



Remote DLC cabinets are usually the 
most challenging areas, but usually 
have unused rack space of about 4 to 6 
inches, if not more; this is enough space 
to mount at least one, if not more, 
remote access multiplexers (see Figure 
4). In some cabinets, vertically mount¬ 
ing the units in unused spaces may be 
the only viable alternative. 

Cabling is one of the most important 
issues, as it offers quick connect and 
disconnect options for power and net¬ 
work interfaces to enable rapid installa¬ 
tion and maintenance. Quick connect 
and disconnect options for subscriber 
terminations let LECs provide speedy 
service turnup and easy churn manage¬ 
ment. 

Last, but not 
least, is the issue 
of heat dissipation. 
Analysis of 
installed cabinet 
configurations 
indicate that most 
existing remote cabinets reach a ther¬ 
mal limit when the number of xDSL 
lines exceeds 36. As xDSL chip sets are 
integrated further, it’s likely we will see 
the thermal imposed limitation increase 
to 72 lines or more within the next few 
years. Because the average density of 
remote DLC sites is from 300 lines to 
500 lines, it’s anticipated that the remote 
access multiplexer solution will enable 
xDSL penetration of 10% in the first two 
years of deployment and as much as 
20% to 30% in subsequent years. Given 
the anticipated pace and scale of service 
rollouts, these penetration rates should 
meet deployment plans of most LECs. 
Furthermore, as subscriber penetration 
increases, remote access mux deploy¬ 
ments in adjunct cabinets still can be 


Space, power, cabling and 
heat dissipation must be 
considered when deploying 
remote access multiplexers. 
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the lower cost alternative to remote 
DSLAMs. 

THE ADVANTAGES 

Because most service providers’ net¬ 
works are laden with DLCs, a solution 
that lets DLC-derived customers sub¬ 
scribe to xDSL must be part of every 
LEC’s deployment strategy. Given the 
choices of embedded xDSL cards for 
DLCs or standalone, remote DSLAMs, 
the remote access multiplexer architec¬ 
ture offers a number of advantages. 

• Subtended remote access muxes may 
be the least complex and, therefore, the 
lowest cost option, because they rely on 
the management resources of the 
DSLAM from which they are subtended. 

• Remote access multiplexers are easy 
to provision and maintain, because they 
are transparent to the legacy network, 
feeder facility and installed equipment. 
Furthermore, these systems do not 
take up the space required for other 
services, such as POTS. 

• Investment is incremental. 

• If s is a universal solution that can 
plug-and-play in any environment, 
including a remote DLC site, CEV, hut 
or even a basement of a multitenant 
building. 

Remote access multiplexers should 
be considered as more than a “box” for 
quick deployment or a stop-gap mea¬ 
sure. These units offer an alternative, 
distributed architecture that enables 
rapid deployment of xDSL services to 
all customers, including those served 
by DLCs, without the burden of massive 
infrastructure investment. The availabil- 



Sassan Babaie is vice president of market¬ 
ing at Pulsecom Inc. (Herndon, Va.) 


Remote access multiplexers 
should be considered as more 
than a ‘box’ for quick deployment 
or a stop-gap measure. 

ity of remote access muxes can enable 
rapid deployment of high-speed Inter¬ 


net and remote LAN access to DLC- 
served users. 

Considering that most small office/ 
home office (SOHO) users and telecom¬ 
muters are suburbanites served by 
DLCs, a universal remote access mux 
solution would provide the plug-and- 
play capability resulting in a cost-effec¬ 
tive and expeditious market launch. ■ 


Growi ng C o r n i n g 


Established in 1851, Corning Incorporated creates 
leading-edge technologies for the fastest-growing 
segments of the world’s economy. We manufacture 
optical fiber, optic cable, photonic components and 
high-performance glass and electronic components for 
communications-related industries. In recognition of 
our innovative spirit, the President of the United States 
awarded us the National Medal of Technology. 

In short, we're a company known for pushing the 
traditional boundaries of research and technology. And 
to push them even further, we're doubling the size of 
our North American Research & Development and 
Manufacturing facilities and expanding existing labs in 
Russia, France, and Japan. 

To keep pace with this expansion, we're seeking 
experienced manufacturing and research/development 
professionals to join our team in the areas of techni¬ 
cal glass, ceramics, polymers and related materials. 

Visit Our Hospitality Suite 
During National Fiber Optics 
Engineering Conference. 

For Suite Information or to 
Arrange a Private Interview call 

1 - 888 - 324-1225 

Through, Wednesday, Sept. 24 th 
or Fax: 607-974-2311 or 
e-mail: r&drecruit@corning.com 

Corning is an equal opportunity employer M/F/D/V. 
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Tool eases xDSL installation 

Fluke Corp. (Everett, Wash.) has unveiled the xDSL OneTouch Installation Assistant and veri¬ 
fication tool (see photo). Service providers can use it to deploy digital subscriber line 
services to show customers the type of performance the line is supplying. 

OneTouch features an icon-based interface and a touch-sensitive screen. It connects 
directly to the Ethernet interface of any xDSL modem. After establishing a connection with 
a OneTouch unit located at the DSL access modem, the unit measures upstream and down¬ 
stream transmission rates simultaneously, as well as collision and usage rates, and errors; 
automatically discovers transmission rates for rate 
adaptive DSL (RADSL); and broadcasts and deter¬ 
mines network connectivity for 10 Mbps and 100 Mbps 
Ethernet networks. 

Speedometer gauges appear on the unit and display 
the downstream speed as the test progresses. When the 
test is complete, the instrument at the central office 
sends its measurements to the unit at the subscriber 
end, which then displays measured speeds, test duration 
time and frames transmitted. 

The OneTouch is available in a 10 Mbps Ethernet con¬ 
figuration for a list price of $4,195. It is available in a 
combination 10Mbps/100 Mbps Ethernet configuration 
for a list price of $5,495. 

Fluoride amplifier on the market 

Galileo Corp. (Sturbridge, Mass.) introduces its first fluoride-based optical amplifier module 
(see photo). The FluoroAmp is designed for use in wavelength division multiplexed and 
dense wavelength division multiplexed (WDM) networks. 

Based on Galileo's proprietary fluoride 
fiber, the unit exhibits uniform gain in 
excess of 30 dB from 1534 nm to 1562 
nm; saturated output power in excess of 
13 dBm, and a noise figure of less than 
4.5 dB. It incorporates components such 
as WDM couplers, optics, a pump laser 
and monitoring photodiodes in a com¬ 
pact module that interfaces electronically 
via a SCSI-2 connector and silica SMF-28 
fiber pigtails with the option of any stan¬ 
dard fiber connector. 




TTC FORMS TESTING SUPPORT GROUP 

TTC, a Dynatech company (Germantown, Md.), has created the Advanced Applications Engi¬ 
neering (AAE) group, providing network test and measurement technical consulting and 
support. The group’s offerings include software customization, network integration assis¬ 
tance, field applications assistance, test procedure development and network consulting. 

Service provider and end user organizations are encouraged by TTC to use the group as a 
resource to help resolve test and measurement issues such as the integration of test 
devices and the selection of appropriate test methodologies and processes. AAE aims to 
help customers develop and refine test procedures and strategies, create customized appli¬ 
cations for specific testing needs, and address basic network design strategies for maxi¬ 
mizing testing effectiveness. 


Annie Lindstrom 
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TIA PUBLISHES 
FIBER STANDARD 

The Telecommunications Industry Associa¬ 
tion’s FO-2.5 subcommittee for Outside 
Fiber Optic Plant Installation has published 
a national standard defining the location of 
an installed outside fiber optic plant relative 
to its physical environment. 

The standard, TIA/EIA-5890-A, includes 
related protective measures necessary to 
reduce the probability of cable damage. It 
addresses fiber optic cables directly buried, 
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placed in duct, in non-navigable water¬ 
ways, or in transition from underground to 
aerial structures. It further specifies the 
location-marking and physical operations 
protection of such cables. To obtain copies 
of the standard, contact Global Engineering 
Documents at 800/854-7179 or visit 
http://global.ihs.com. 

AMP LAUNCHES NEW 
FIBER OPTIC STRATEGY 

AMP Inc. (Harrisburg, Pa.) is consolidating 
six of its optical fiber divisions into two 
highly focused groups. The move is part of a 
corporate reorganization announced earlier 
this year, when AMP formed the Global 
Communications Business (GCB) unit, and 
named Jay Hassan corporate vice president 
and president of the new unit. One of the 
new groups, Global Opto-Electronics, com¬ 
bines the manufacturing and marketing of 
active and passive components to bring 
advanced technology to market faster. Ter¬ 
ence Unter, former chairman and CEO of 
Alacatel Optronics, has been named vice 
president and general manager of the group. 

The second new unit, Global and Optical 
Cable and Accessories, will address the 
manufacturing, marketing and distribution 
of optical fiber cable, connectors, cable 
assemblies and adapters, tooling and cable 
management solutions aimed primarily at 
the datacom market. 

In addition, AMP has named Narinder 
Kapany, former director of global optoelec¬ 
tronics advanced technology/product pro¬ 
grams at AMP, as chief technologist for the 
Global Communications Business. He 
reports to Hassan. 
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Why use a hammer to push in a thumbtack? With many traditional CAD- and 
GIS-based workprint generation systems, that's often what it seems like. * * • 

Utilizing standard Windows drag-and-drop 
functionality, SmartTel from Hitachi Software 
allows users to plan, design, and manage changes to outside 
telecommunications networks easily and efficiently. ...... 


SmartTel combines a comprehensive library of over 230 industry-standard telecommunication symbols with Hitachi's 
industry-leading raster imaging technology. The result is a simple yet complete solution for creating workprints, 
planning maps, and right-of-way drawings, without the training costs, and at a price that fits almost anyone's budget. 


For a free demonstration of SmartTel, or to register for our Corporate 
Evaluation Program, contact our Customer Support staff directly at 
1-800-447-2579. http://www.hitachisoft-co.com 
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FAR BEHIND? 


fj@Ui 

From the America’s Network Archives 


Bitstream 


GRANDMA’S CALL TO ACTION 

Thanks to women like Myrtle Gilpen, a 
1918 telephone cord repairer, the gender 
has definitely come “a long way, baby.” 

In the early 20th Century, women like 
Gilpen were hired by phone companies 
such as Southern Bell Systems as replacements for the male workers who became 
otherwise engaged—in military service during World War I. 

These women, known as “telephone men,” according to an article in the 
February 1918 issue of Telephone Engineer, were not only quick studies, but per¬ 
formed their jobs well beyond already high expectations. 

“Man’s work is easy,” sniffed Gilpen, when asked about her role as a cord repairer. 
“At first it took me a long time to repair a cord; now I can repair one every five 
or six minutes. I take my little machine and go up and down the board. Every¬ 
body looks at me, but I feel that my 
work is just as important as that of the 
operators.” 

Another “telephone man,” known as 
Miss Mason, added that while she was 
not allowed to wear a uniform and shoul¬ 
der a gun, she could at least take the 
place of a man who was long gone to war. 

Each woman desired to do her “bit” 
and each felt that, in filling the place of a 
soldier in such an essential industry as 
the telephone business, she would be 
truly serving her country. 

(According to the Women’s Bureau of 
the Labor Department, roughly 28,000 
women are working in the U.S. tele¬ 
communications industry today.) 

The lenders like us, they really like us 

Media/telecom bank Daniels & Associates reports that it reportedly broke its all- 
time record bank by completing 53 transactions (worth $3.8 billion) during the first 
six months of 1997. Bank officials attribute the activity to the pace of mergers and 
acquisitions within the telecom sectors, as major companies beef up and execute 
clustering strategies. “The game is still geographic concentration,” according to 
Brian Deevy, Daniels’ president and CEO. “Thankfully, lenders have been more 
understanding of the growth prospects of media and telecommunications compa¬ 
nies based upon their analysis of various new services that are now beginning to be 
introduced.” Notable deals include: 

• The Tele-Communications Inc. (TCI) and Cox Communications Inc. trade of 20 
CATV systems serving roughly 600,000 subscribers in 12 states; 

• The CableOne Inc. and TCI American Cable Holding II L.E trade of 16 CATV sys¬ 
tems, serving 103,000 subscribers in five states; 

• CommNet Cellular’s 



acquisition of certain 
partnership interests in 
Iowa RSA 13 from 360 
Communications Co.; 
and 

• The market expansion 
of Internet service pro¬ 
vider Verio Inc. into 
Michigan. 


IndustiySector 

No. Transactions 

Aggregate Value ($) 

CATV 

30 

2,434,801,000 

Telecommunications 

Other sectors (broadcast, 

: 12 

231,651,000 

wireless cable, Internet) 

11 

1,182,426,000 

of transaction 

No. Transactions 

Aggregate Value ($) 

Mergers & acquisitions 

37 

3,683,999,000 

Corporate finance 

5 

59,474,000 

Financial advisory 

11 

105,405,000 


Source: Daniels & Associates 


Move over, Bill and Hillary—a struc¬ 
tured cabling manufacturer has just 
moved into 1600 Pennsylvania Ave. 

IdentiComm Inc., makers of 
EZspeed structured cabling, reports 
that it has relocated its corporate 
offices to the famous address—with a 
caveat: it’s in York, Pa.’s CyberCenter, 


not the hub of D.C. No reports at this 
time whether a jogging trail has been 
constructed for the firm’s CEO. 

GENTLEMEN, PLEASE REMOVE 
YOUR HATS (AND PASS THE 
SUNBLOCK) 

Thank you to Channel Commercial, 
makers of network enclosures and 
pedestals, for recently giving us a tour 
of its manufacturing plant in the 
California desert town of Temecula, 
which culminated in a most solemn 
visit to the company’s PEI) ceme¬ 
tery—all puns intended. 

Channel’s Jim Parchment created 
the working memorial eight years 
ago as a way to test the structural via¬ 
bility of its OSP pedestals and enclo¬ 
sures in the real world. The above- 
and below-ground units (from 

filil. . 


Unlike this one, no bodies are 
buried at the PED cemetery. 

Channel as well as its major competi¬ 
tors) are installed in California desert 
sand in an area where the sun always 
shines and temperatures regularly 
exceed 100°F during the summer 
months (believe us — we were there). 
The tortured units are then tested for 
durability. Some make it, some don’t. 
(We didn’t — and soon beat a hasty 
retreat to the local lunch hangout for 
mass quantifies of iced beverages.) 
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FocusOne Software is the Complete Solution 

• One system for field data collection, network 
mapping, planning, design 

• Complete RF/fiber design and documentation 

• Enterprise-wide access 

• Interfaces to operational support systems for 
rapid troubleshooting 

All the Tools You Need! 

FocusOne is a complete, open-architecture 
solution to all of your mapping, design and 
fiber network information management needs. 
To find out more call 770-448-0977 or visit our 
web site at http://www.cisfocus.com. 


FOCUS 

ONE 

Communications Information Software, Inc. 

6855 Jimmy Carter Boulevard, Suite 2200 

Norcross, GA 30071 

Tel: 770 448-0977 

Fax: 770 242-8583 

E-mail: sales@cisfocus.com 

Web Site: http://www.cisfocus.com 
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New Products 





Indoor/outdoor cable 

The Freedm/LST (LANscape single tube) cable is flame-retardant, UV-stabilized 
and fully waterblocked. Freedm/LST cables are designed for indoor/outdoor appli¬ 
cations and are suitable for installation in riser, duct and aerial environments. The 
compact, all-dielectric cable uses 

loosi'-ltibe lump l<> 12 libers. f *” ' ' 

and available in multimode and '*!?! 

hybrid versions. Additionally, dielec- 

trie strength elements around the 

core eliminate preferential bending. HcF 

company’s Bid ter Fable Fan-Out Kit ■ 
for ra])id, simple termination. 

SiccorCorp. (Hickory, N.C.) JF/ 

www.siecor.com or circle 250 mT 

Access Bank 

Fast deployment of D4 compatible channel cards in TR-008 Integrated Digital Loop 
Carrier (IDLC) systems — including ISDN, Dataport, voice and Tollgrade MCU 
DC alarm and DC bypass — is easier with the Slash-2400 Time Slot Access Bank. 

The Slash-2400 operates as an add/drop channel bank, converting virtually any 
IDLC system into Universal DLC — one shelf at time. When installed in a CO, con¬ 
version is accomplished without additional equipment at the DLC remote terminal. 

The SLASH-2400 bank accesses up to 24 unused time slots, enabling carriers to 
deploy special services, economically. Services may be added without the need for 
digital cross-connect systems and hairpinning arrangements in the CO. Any DOS 
time slots on the intercepted DSI facility that are unused by the Slash-2400 bank 
remain available for use as integrated facilities. 

The package consists of a __________ 

channel bank with connec¬ 
tions for Tl, office clock, 
office battery, tip and ring 
access, and three common 
cards: a System Timing and 
Control Unit (STC), a Time 
Slot Access Unit (TSA) and 
an Alarm card. Tollgrade Com¬ 
munications Inc. (Cheswick, Pa.) 

Call 216/655-9690 or circle 254 

Receivers 

Models 86B and 86BH tracking beacons are designed for super reliability perfor¬ 
mance. Both models can be used with the Subsite brand walkover tracking 

receivers. Features include 
improved shock/vibration 
protection; a low pressure 
operating environment; 
reliable solid state electron¬ 
ic sensors, including a pitch 
sensor for stable readings; 
enhanced temperature¬ 
sensing response; and a 
deeper operating range. 
Subsite Electronics 
(Perry, Okla.) 

Call 405/336-5546 or circle 264 


Bridging office amplifier 

The Broadband Bridging Office Ampli¬ 
fier (BOA) is a cost-effective, conve¬ 
nient solution for patching and rolling 
within a broadband environment. The 
Hitiess Patching Module is a more ver¬ 
satile unit that incorporates a BOA with¬ 
in the DSX module. Both products pre¬ 
serve critical data while supplying the 
patching function. 

The BO Amplifier is a dual-direction 
module that amplifies monitor signals at 
the DSX to allow patching without 
service interruption. With a maximum 
output range of 50 ft., it is suitable for 
rolling or patching broadband circuits 
with a single lineup. It needs no addi¬ 
tional wiring or separate equipment to 
house the unit. 

The Hitiess Patching Module incor¬ 
porates an extra jack to provide a dupli¬ 
cate OUT circuit for rearranging the 
network which the integrated amplifier 
eliminates the risk of network outages 
or loss of critical data during the patch¬ 
ing process. 

DSX-3 Broadband Connectivity Sys¬ 
tem houses 24 terminations in 4 inches 
of vertical rack space-using traditional 
WECO jacks and BNC connector tech¬ 
nology. A pre-wireable backplane 
makes installation easy. A full array of 
multiple plug-in cards, including new 
attaching modules, allows users to cus¬ 
tomize systems. 

Telect (Liberty Lake, Wash.) 
or circle 257 


Transmitter 

The Sparrow transmitter generates a 
clean CW output signal up to 1 watt and 
is programmable over the PCS or PCN 
frequency spectrum. Small and light¬ 
weight, the portable Sparrow transmit¬ 
ter is inconspicuously deployed. Its 
rugged structure allows it to withstand 
rough handling. Sparrow is programmed 
using a detachable handheld terminal 
which plugs into the RF module. It also 
includes an AC adapter and can operate 
using rechargeable batteries that 
provide 7 to 9 hours of RF output at 
full power. 

MLJ (Arlington, Va.) 

Call 703/741-3500 or circle 265 
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Cable fasteners 

Caddy Fasteners have 
new stabilizer wings on 
the MAC2 support clips 
for wobble-free support 
of single or multiple 
runs of MC/AC cable. 

The break-apart design 
of tbe MAC2 snaps in 
half, making two fasten¬ 
ers for single cable 
runs. Pre-riveted fac¬ 
tory assemblies sup¬ 
port MC/AC cable to 
metal studs, wood 
studs, T-Grid, beams, 

purlins, concrete and drop wire/rod. All MAC2 Series support 
clips and assemblies install in seconds witbout tools for most 
applications. 

Erico Inc. (Solon, Ohio) 

Call 216/248-0100 or circle 259 



Outdoor taps 

Legend Series products upgrade broadband CATV networks 
pushing 1 GHz performance standard. These outdoor and 
indoor products offer improved electrical performance to 
1 GHz, network design flexibility and mechanical robustness. 

The Legend outdoor taps come equipped with a RF/AC 
non-interrupt switch, to avoid potential signal degradation 
and achieve optimum RF transmission. Operators can 
upgrade features and conduct maintenance while manufactur¬ 
ing forward and reverse path integrity. The two, four and 
eight-port outdoor tap products come in a common housing 
size for easy interchange and upgrades as new services are 
added. The housings incorporate a woven metallic gasket to 
ensure lOOdB minimum EMI shielding at 1 GHz. Corrosion- 
resistant plating protects sensitive electronics. Raychem Corp. 
(Menlo Park, Calif.) 

Call 800/926-2425 or circle 260 



Is Network Reliability 
Costing You Customers? 

DPS can help! 

Failures happen... but with a T/Mon Alarm Monitoring 
System loses and downtime are minimized. When an alarm is 
detected, the proper people are notified with clear and accurate 
messages. No more lost customers due to undetected failures. 

Your business relies on equipment that MUST be up. You 
need a T/Mon Alarm Monitoring System protecting it. 

Leam how telecom managers, like you, have saved time, 
money and manpower. Call us now! We'll send our Resource 
Guide & Video: "The Answer to the Alarm Monitoring Puzzle." 

c Turn-key Solutions by the Experts in Alarm Management. 

r TL1, X.25, E2A, TBOS & ASCII plus 20 other Protocols. 

C Scaleable Solutions from 8 Alarms to 1 Million-i- Alarms. 

C Multi user, Remote Access, Graphics, Lan and Pager Support. 

C New - SNMP Support. 



(800) 622-3314 • (209) 454-1600 • FAX (209) 454-1688 
Visit our Web Site http://www.dpstele.com • Email Sales@dpstele.com 
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New Products 



OTDR 

The MTS 5100 field-based mini-OTDR with field-interchangeable optical modules gives fiber installers flexibility and per¬ 
formance to tackle any field situation in a single test platform. 

Two bays accept field-interchangeable modules with varying dynamic ranges and wavelengths, as well as light source, 
power meter and visual fault locator options. MTS modules offer optical testing from 635nm to 1625nm, dead zones as low 
as 1 meter, and dynamic ranges normally expected only from a mainframe 
OTDR A new generation RISC microprocessor ensures fast data acquisi¬ 
tion and user multitasking. 

The MTS provides an immediate solution as well as an upgrade path 
for future technologies. All OTDR modules can be equipped with an 
optional 635nm visual fault locator, while OTS modules offer single¬ 
mode laser source and/or power meter functions. 

MTS has a rugged, water-resistant chassis that weighs less than 
8 pounds when two modules are installed. An optional active matrix 
color screen makes results easy-to-read, even in bright sunlight. Two 
rechargeable NiMH batteries can be housed in the MTS chassis, pro¬ 
viding up to 16 hours of power, while the optional universal AC 
charger fully recharges both batteries within two hours. Wavetek Corp. 

(Indianapolis, Ind.) 
www.wavetek.com or circle 261 
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Net management software 

The Adas and LAS are software products ease the burden of network system admin¬ 
istration and make network management more efficient. The Adas data warehouse 
solution provides customized network status reports, enabling network managers 
and analysts to analyze network traffic loads and performance conditions more 
readily. A graphical browser presentation of network node configurations allows 
proactive management planning of network availability, capacity and provisioning. 
Atlas’ integrated snapshot views assists the identification of underutilized network 
components. 

LAS (Legacy Access System) consolidates access to more than 240 OSS applica¬ 
tions from one workstation, simplifying and organizing system adminstration. LAS 
lowers overall costs by reducing the total number of workstations managed and 
reducing the capital burden of multiple workstations. 

Pacific Access (Rancho Cordova, Calif.) 

Call 800/648-6161 or circle 262 

Equipment monitor 

ISACC a monitor/audio dialer combines compre¬ 
hensive monitoring, control and communications 
capabilities. 

Using 16 user-defined analog/digital inputs, 

ISACC monitors equipment and environmental 
conditions, verifying proper temperature and more. 

ISACC embeds a C language interpreter to per¬ 
form output and control. Eight digital and four ana¬ 
log outputs operate in response to input data to 
maintain proper conditions automatically. 

ISACC includes a built-in modem, plus voice- 
synthesized alarm message capability, as well as 
features like data logging, networking, local and 
remote data programming, nonvolatile memory 
and a 10-15 hour battery backup. 

Phonetics Inc. (Aston, Pa.) 
www.phonetics-monitoring.com or circle 266 
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Access System 

The Xpress2300 access system to supports a full-duplex symmetric traffic at 1.544 
Mbps CT1). The Xpress2300 also supports El (2.048 Mbps) and supports raw data 
rates up to 2.3 Mbps. 

The system, provides transmission over a single copper pair, which more than 
doubles transmission capacity of the existing copper infrastructure, according to 
the company. 

Xpress2300 also meets existing ETSI standards for high speed transmission over 
a single pair copper and is compatible with the ANSI High-Bit-Rate Digital Sub¬ 
scriber line 2 (HDSL-2) standard. Xpress2300 features alarm status and power indi¬ 
cators and monitors performance to provide number of errored seconds and unavail¬ 
able seconds as well as signal-to-noise ratio on SDSL lines. Data rates are selectable 
in Nx64 kbps increments. Telmax Communications Corp. (Freemont, Calif.) 
www.telmaxcom.com or circle 251 

HDSL doubler 

The T-berd HDSL Doubler Supply can be used in turnup and testing of HDSL 
loops. The Doubler Power Supply verfies that cable pairs can support HDSL traffic 
and by accessing the span at the main distribution frame (MDF) and emulating the 
HDSL transmission unit at the CO. 

Combined with the T-berd 2090SP, the system allows technicians to turn up 
HDSL spans and detect physical cable faults such as bridge taps, load coils and bad 
repeaters. Users can plug in any HTU-C card with a standard 220 back plane, 
making the system compatible with equipment from all major HDSL vendors. In 
addition, a HTU-C card performs the Tl-to-HDSL conversion and supplies span 
power. T1 interface jacks on the front panel allow for BER testing with the T-berd 
2090SR The Doubler Power Supply combines Tl, ISDN, DDS, BERT, TDR, and 
DVOM and is a complete tool for qualifying and troubleshooting digital loops. The 
T-berd 2090SP also has pre-programmed HDSL loop codes to allow span sectional- 
ization. The instrument is battery powered, field rigged, light weight and includes 
automated testing. Telecommunications Techniques Corp. (Germantown, Md.) 
www.ttc.com. or circle 253 

Erbium doped amplifiers 

Four erbium doped fiber amplifiers (EDFAs) are available to OEM manufacturers 
and system integrators. The EDFAs offer higher performance, more output power, 
lower noise, dual outputs and lower cost to the 1550 nm market. Products include 
model 9110A/B, a 16 dBm EDFA featuring improved performance in noise figure; 
model 9112A/B, a lower power 14 dBm EDFA; model 9120 A/B, which operates at 
17 dBm and provides lower noise for certain applications; and model 9130 A/B, a 
20 dBm EDFA offering higher output power performance. Each EDFA features 
adjustable output power over a 3 dBm range from the front panel.The 9100 EDFAs 
are available with or without optical isolators at the input. 

Ortel Corp. (Alhambra, Calif.) 
www.ortel.com or circle 267 



Drop and distribution 
cables 

A series of composite drop and distrib¬ 
ution cables designed for simultane¬ 
ous transmission of voice, video, data, 
and/or power in CATV and telecom¬ 
munications feature low attenuation 
and SRL, and superior reliability. The 
cables are sweep-tested from 5 MHz to 
1 GHz to guarantee high quality and 
exceptional performance. Maximum 
near-end crosstalk (NEXT) on all 
cables is 44dB/l,000 ft. and maximum 
far-end crosstalk (FEXT) is 
63dB/l,000ft. 

The family includes the following 
standard products: 

• Part No. 6DEOA—For use in building 
interiors, this cable features a Series 6 
Duobond II60% aluminum braid core 
with two pairs of 24 AWG solid copper, 
polypropylene-insulated UTP conduc¬ 
tors, in a Siamese (parallel)-type con¬ 
struction. 

• Part No. 6DE5C—For underground 
CATV and telephone applications, this 
cable features a Series 6 Duobond II 
60% aluminum braid coax core with two 
pairs of 24 AWG solid copper, poly¬ 
propylene-insulated UTP conductors in 
a Siamese (parallel)-type construction. 
•Part No. 6QAOB—For aerial CATV, 
telephone and power distribution appli¬ 
cations, this cable features a Series 6 
Duobond II Quad Shield coax core with 
two pairs of 22 AWG solid copper, 
polypropylene-insulated UTP conduc¬ 
tor, in a Siamese (parallel)-type con¬ 
struction. 

•Part No. 1QC5A—For underground 
CATV and telephone applications, this 
cable features a Series II Duobond IBV 
Quad Shield coax core with five pairs of 
22 AWG UTP solid copper, polypropy¬ 
lene-insulated conductors in a Siamese 
(parallel)-type construction. 

Belden Wire & Cable Co. 

(Richmond, Ind.) 
www.belden.cam or circle 255 
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New Products 


Scope meter (PIX) 

The Fluke 123 Industrial ScopeMeter 
combines scope, meter and recorder 
capabilities in 
one unit. Tech¬ 
nicians can 
check and trou¬ 
bleshoot AC 
and DC motor 
drives, sensors 
and attenua¬ 
tors, line volt¬ 
age, transform¬ 
ers, converters, 
and analog and 
digital control 

loops. The 2.5 . 

lb. meter mea- 

sures 2” x 4.5” x 9.1” and carries a 
three-year warranty. 

Specialized Products Co. (Irving, Texas) 




MODEL 

LA411 


The Larus LA411 provides 
circuit demarcation and network interface capa¬ 
bility to North American Standard T1 1.544 
MB/S PCM carrier facilities terminated on cus¬ 
tomer premises. Designed for 400 card 
mechanics, the Model LA411 is inband or ESF 
controlled. 

The Model LA411 provides network and CPE 
loopback, line or local powering, looping of 
facility span simplex power, a dry or wet 
customer interface and shielded circuitry. 
The span receive circuit range is up to 4500 feet. 

(t§!) Call Larus 
800 / 999-9946 

www.laruscorp.com 

Larus Corporation 


1560 Berger Dr. • San Jose, CA 95112 
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Monitoring application 

MartisDXX NMS Release 9.0 incorporates enhanced functions for partitioning and 
circuit fault monitoring, as well as support for hardware modules within the Martis¬ 
DXX system. Release 9.0 includes network views that allow operators to prioritize 
certain customers or critical circuit types. A new circuit fault managing facility 
allows the network operator or VPN (virtual private network) user to categorize 
services, for example, by services type or customer, so that fault monitoring may be 
carried out independently of other categories. The new release also supports addi¬ 
tional fault filtering functions, including general format filter, network element spe¬ 
cific fault filters and fault reclassification. 

The MartisDXX NMS provides end-to-end centralized or distributed control 
of a MartisDXX network, from the backbone transport network to the customer 
premises. 

Tellabs (Lisle, III.) 

www.tellabs.com or circle 263 


Winch facts 

A six-page brochure presents distinc¬ 
tive features, operating specification, 
hydraulic system requirements and 
benefits of the Adams CD3 Winch for 
placing standard heavy-duty cable, and 
the reduced-weight CD Lite Winch for 
innerduct ad fiber/coax broadband 
cable. Both winches feature compact, 
rugged construction. 

The brochure also includes pho¬ 
tographs of each winch, technical draw¬ 
ings (side, front and top views), and 
graphs of line speed and line pull. Sepa¬ 
rate sections describe GMFs UV-25 
and UV-7.4 Universal Swivel Sheaves, 
which provide long service as acces¬ 
sories with the winches. 

General Machine Products Inc. 

(Trevose, Pa.) 
www.gmptools.com or circle 269 


Subgrouping fiber cables 

Tight-buffered GX Series Subgrouping 
fiber optic cables can be manufactured 
with 12 to over 800 multimode and/or 
singlemode fibers separated into small 
subgroups within a single cable outer 
jacket. These cables can be manufac¬ 
tured for riser or plenum specifications 
in order to meet most indoor and out¬ 
door cable applications. The “installer 
friendly”cable design provides fiber 
count cabling to multiple destinations 
within a facility. Since these tight- 
buffered cables contain no gel-filling, 
they can easily be terminated easily, 
allowing for reduced labor, equipment 
and material costs while improving sys¬ 
tem performance and reliability. 
OpticalCable Corp. (Roanoke, Va.) 

Call 540/265-0690 or circle 258 


Line test set 

The Amrel Telesense 2500 Handheld Transmission line Test Set tests frequency 
from 20kHz, level to 200 kHz, and noise using “C,” or “E,” “F” filters, each with 
True RMS detection. The system also includes digital multimeter testing. It mea¬ 
sures resistance (to 20 kilohms for loop resistance and to 2 Megaohms for insula¬ 
tion resistance); DC volts; AC volts (with True RMS detection); and DC amps (to 
200 milliamps). 

Field technicians can recognize Level and Noise on a 2-wire or 4-wire circuit, 
even at 200 kHz. The tester quickly clears the line, so efforts can be concentrated 
on CPE, when problems occur more than 70% of the time.The Telesense 2500 is 
light weight and passes the 4-foot drop test A front dial allows for easy movement 
from one test to another. 

Amrel/American Reliance Inc. (Arcadia, Calif.) 
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Field computer 



The FC-FX5 field computer includes a unique form factor for easy outdoor opera¬ 
tion, solid-state mass storage, a high-performance 
133 MHz processor, rugged backlit mono¬ 
chrome LCD and advanced power manage¬ 
ment system, and is available with 
Windows 3.1 or Windows 95. 

Advanced battery manage¬ 
ment features allow a 
full day’s work 
using a single bat¬ 
tery. Rotating disk 
drives are replaced 
with up to 150 Mb of 
solid-state storage from 
SanDisk. Husky Computers Inc. 

(Clearwater, Fla.) 


www.huskyinc.com or circle 271 


Residential gateway 

The N3 Residential Gateway provides 
a single interface for multiple com- 
munciations streams into the home, 
including telephony and data/Internet 
services, as well as analog and digital 
video. The gateway is based on a mod¬ 
ular architecture; subscribers can add 
plug-in cards for additional function¬ 
ality, such as data communications via 
an Ethernet connection, Internet 
access and voice applications. The 
gateway supports multiple analog tele¬ 
vision sets through use of optional 
MPEG plug-in cards. The gateway’s 
bus structure allows simultanoues 
transport of voice, video and data 
using ATM technology for delivering 
cells from the wired network interface 
to the primary video decoder and 
Ethernet driver. 

Next Level Communications, a 
subsidiary of General Instrument 
(Chicago) 

www.gi.com or circle 272 


Real-time diagnosis 

The InCharge Event Correlator soft¬ 
ware package, based on codebook cor¬ 
relation and object-oriented diagnostic 
modeling, identifies the root cause of 
network, system and application prob¬ 
lems in seconds. The software auto¬ 
matically computers optimal problem 
“codes” specific to each networked 
system from diagnostic models and 
topology; codebook correlation then 
becomes a fast comparison of moni¬ 
tored data and events to problem 
codes. Because codes contain redun¬ 
dant symptoms, lost events and false 
alarms do not affect accuracy of the 
results. The package supports SNMP, 
CORBA and proprietary data and 
event sources, and features a 
Web/Java-based graphical user inter¬ 
face. The software is available for Sun 
Solaris, HP-UX and Windows NT plat¬ 
forms. System Management 
ARTS (White Rains, N.Y.) 
www.smarts.com or circle 273 


Services testing 

Enhancements to the Hammer IT test system add capacity, reduce cost and pro¬ 
vide new features, such as facsimile transport. The unit can support as many as 60 
simultaneous ports of fax transmission, making it suitable for load, feature, regres¬ 
sion and in-service testing. A software-based, entry-level prompt recognition option 
is cost-effective for systems needing small amounts of recognition. 

Hammer Technologies (Wilmington, Mass.) 

Fax 508/988-0148 or circle 252 


ATM clock, data recovery 

The T-2044 voltage-controlled crystal 
oscillator (VCXO) is used in ATM 
phased locked loop circuits that recov¬ 
er clock and data signals from noisy 
transmissions.The unit combines 
advanced electrical specifications 
(+20 ppm stability and ±150 ppm cap¬ 
ture range) with significant thermal 
and mechanical characteristics that 
enhance reliability, shrink board real 
estate, cut enclosure size and simplify 
surface-mount PCB manufacturing 
and testing. An internal O.lpF bypass 
capacitor sharpens the oscillator’s out¬ 
put waveform to minimize triggering 
uncertainty. Jitter on the output wave¬ 
form is <35 picoseconds peak-peak 
typical, 60 ps maximum. Output sym¬ 
metry is at least 45/55. The T-2044 
operates on 5 volts ±5% DC power with 
a current draw of less than 30 mA. 

MF Electronics Corp. 

(New Rochelle, N.Y.) 
mfsales@mlelec.com or circle 274 


CIS data retrieval 

Matador brings full functionality of 
the Logic/GIS system into a client- 
server, open object-oriented API, 

Oracle and SQL server-based environ¬ 
ment. Matador simultaneously pro¬ 
vides full-featured functionality for 
multiple users, speedy data retrieval 
from large data sets, versioning sup¬ 
port of long transactions, and an API 
for custom software development. 

Data versioning gives all users access 
to all GIS data all of the time, and trans¬ 
parently manages conflicts, including 
work-order dependencies, keeping the 
integrity of the data set intact. The API 
can be accessed by other programs 
writteen in any computer language, ■* 
residing on different computers and 
platforms that communicate over 
LANs or WANs. The program supports 
various outside plant applications, 
including broadband and copper 
design, work order management, and 
engineering funtions. 

Cadtel Systems Inc. (Phoenix, Ariz.) 

Circle 275 
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SHOWCASE 


Each and every month America’s 
Network brings to you an up-to-date 
selection of products, services, 
seminars and career opportunities 
in our Career & Development 
Showcase and Products and 
Services Showcase. Check it out 
every month! 


FOR ADVERTISING INFORMATION 
AND AD PLACEMENT, CONTACT: 
Denise Kokai, 216-891-3163 
1-800-225-4569 (ext. 163) 

Fax 440-826-2865 
dkokai @ advanstar.com 


For all ads under $250, payment must be 
received by the classfied closing date. VISA, 
MASTERCARD, AMERICAN EXPRESS 
accepted. Send ad copy to: Advanstar 
Marketing Sen/ices, 7500 Old Oak Blvd., 
Cleveland, OH 44130. 

Send blind box replies to: America’s 
Network Classified, 131 W. First St., Duluth 
MN 55802 (include box number in address). . 


CAREER & DEVELOPMENT 


HOT JOBS 

IMMEDIATE 
TELECOM OPENINGS 
• TOP PAY 

UP TO 60 HOURS PER WEEK, 
LONGTERM POSITIONS 

• CABLE SPLICERS NEEDED 

FOR TX, NV, OK 

• l&R TECHNICIANS NEEDED 

FOR TX, NV, OK, MD, 
NORTHERN VA 

•WITH TRUCK AND TOOLS OR 
TRUCK AND TOOLS 
PROVIDED. 

• OUTSIDE PLANT 
ENGINEERS WITH PRIOR 
TELEPHONE EXPERIENCE 
IN AERIAL, BURIED AND UN¬ 
DERGROUND EXPERIENCE 
NEEDED FOR LAS VEGAS NV, 
NORTHERN VA, EL PASO, 

TX, TN, NY, CA, KY & PA 

FOR IMMEDIATE CONSIDERATION. 

Call OSP Consultants, Inc. 
@ 1 - 800 - 444-1400 
http://www.osp.com 
Fax resumes 
@ 1 - 800 - 677-6078 


21400 Ridgetop Circle, Suite 101 
Sterling, VA 20166-6511 
Tel: 703-444-1400 
Fax: 703-444-0356 EOE 


New position created for the seasoned 
marketing executive with a long estab¬ 
lished leader in data transmission 
products. The preferred candidate will 
have both EE and MBA degrees and 
have 3+ years experience in a senior 
R&D position and 5+ years in a senior 
marketing management position. Must 
be expert in all data transmission 
technologies including Frame Relay, 
ISDN, T1 and DSL. 

Candidates must have experience in 
selling and developing markets with 
RBOCs, Independents, CAPs and 
have proven experience in developing 
CPE, International and OEM markets. 
The successful candidate will become 
a member of the Executive Committee 
and will participate in all product and 
market development planning. 
Competitive salary, excellent benefits 
and opportunity to join a well posi¬ 
tioned company poised for dynamic 
growth. 

SEND RESUME IN CONFIDENCE TO: 

CONKLIN 

BOX 650, WEST ROAD 
PLEASANT VALLEY, NY 12569 




BUTLER TCICCOM 




W IMMEDIATE OPENINGS 
NATIONWIDE 

CENTRAL REGION 800-365-9675 

RF Testers/Engineers, PCS/ Cellular, Satellite 
and Microwave Technicians 
PACIFIC REGION 800-422-4730 

Splicers, OSP Engineers, l&R Technicians, RF 
Testers/ Engineers 

NORTHEAST REGION 800-345-4491 

C. O. Engineers & Frame Administrators 
SOUTHEAST REGION 800-241-6220 

Project/Product Managers, COE Maintenance 
Technicians 

IN, OH, IL, Ml 800-888-8412 

RF Testers/Engineers, Power Systems In¬ 
stallers, Technical Support Engineers. 

COE Installers, Engineers and Testers 
needed in all reqions. 

. a f.of. vr/F/v/n 


The Benefits Of 
CLASSIFIED 
ADVERTISING 


lisplay options to meet specific neec 


Advanstar 


7500 Old Oak Blvd. 
Cleveland, OH 44130 


Subscription Questions? Call 800-346-0085, ext. 477 


- -^America’s « 

Istwork 

list 

targeted, influential audience: 

►49,067 decision makers 
►Highly responsive 
►98% deliverable guaranteed 
►Selects available 


Anita Knight 
440-891-3172 
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CAREER & DEVELOPMENT 


COMMUNICATIONS TECHNICAL TRAINING 


"Training Increases Productivity" 

• Transmission • Power • Monitoring 
• Standard & Custom Courses 

Structured learning environment, hands-on applications, 
personalized attention and effective task-based course materials. 

Call toll-free to receive a FREE catalog of detailed course descriptions. 

(800) 398-8867 

^0gRELTEC 


'97 Issue Highlights • Show(s) Closing 

November 1 Switching Technologies • ALTS Oct. 1,1997 

November 15 Testing & Monitorin Oct. 15,1997 

December 1 Broadband Communications • Western Cabl Nov. 3,1997 

Decemberl5 Power & Protectio Nov. 14,1997 


PRODUCTS & SERVICES 



TO PLACE YOUR 
AD IN THE NEXT 
ISSUE OF 
AMERICA’S 
NETWORK 


Contact: 
Denise Kokai 
440-891-3163, 
Fax 440-826-2865 







Fiber Optic Splicing 
Products 


ULTRAsplice 

Mechanical 
Reusable & 

Tunable 
Splice 

ULTRAsleeve 

Mechanical 
Fusion Splice 
Protection 



Advanced Custom Applications 

Call: (908) 281-0353 or 

(888) ACA-SPLICE 

Internet: http:! / www.aca-inc.cor 


I Classified Works! 1 


ACQUISITIONS DESIRED 

Butler Telecom, a nationwide telecommunications services 
leader is looking to expand its services and infrastructure with 
acquisitions across the continental U.S. Butler is interested in 
acquiring the following types of service companies: 

• Central Office Engineering & Design 

• Central Office Installation & Maintenance 

• Wireless Engineering, Design & Installation 

• Telecom & IT Staffing 

• Broadband Engineering & Design 

Call Bob Murphy with Elite Investment Group, LLC in 
complete confidence at 201-476-5406. 

BUTLER International 

fflO NASDAQ NMS: BUTL 
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PRODUCTS & SERVICES 



eXV/Dill 



A highly targeted and cost-efficient direct response card deck reaching over 
50,000 decision makers throughout the new public network! 

Convenient & Easy To Use— Ideal For 

■ Generating sales leads ■ Distributing special offers ^Testing product ideas 

■ Testing price points ■ Promoting new or existing products and services 

■ Inviting attendees to trade shows, seminars, conferences 
America’s Network handles all the details — printing, mailing and postage. 

Each card in the deck is self-contained, featuring your ad on one side and your 
business reply address on the other. Leads are mailed directly to you for 
immediate sales follow-up. It’s that easy and convenient! 

For Complete Card Deck Informavon Contact. 

Denise Adkins-Kokai • 800-225-4569 ext. 163 • 440-891-3163 
Fax: 440-826-2865 


Reprints are highly effective when you use them to: 



Develop direct-mail campaigns 

Provide product/service literature 

Create trade show distribution materials 

Present information at conferences and seminars 

Train and educate key personnel, new hires 

Enhance press kits 

Compile reference materials 

Track trends and emerging technologies 









































Staying on Top 
Requires Superior 
Intelligence 

Staying on top of the changes occurring in todays global, highly competitive 
telecommunications industry requires superior intelligence. 

Introducing...Key World Telecom Markets 1997/1998 

America’s Network, Communicaciones, and Asia Telecom magazines have teamed 
up with Market Tracking International, a leading international research firm, to bring 
you the most comprehensive and up-to-date single volume of information on the tele¬ 
com market today. 

Key World Telecom Markets 1997/1998 contains more than 500 pages of detailed 
global analysis, including 150 statistical charts and tables to help keep you and your 
company tuned into your competition and on top of potential opportunities worldwide. 

Key World Telecom Markets 1997/1998 features: 

• A thorough, international industry overview 
•Analysis of market share, growth rate, and cross-country 

and cross-company comparisons 

• Market sector analysis 

• An in-depth look at global telecom policy issues 

• Overviews of the latest in mobile telephone technology 

• Detailed country profiles on 15 of the world’s most dynamic 
telecom markets: 

- Complete market overview for each country, including major 
political and economic developments 

- In-depth reports on each country’s primary regulating authority, 
recent regulatory changes, and regulatory plans into the year 2000 

- Market structure analysis for each country’s service markets, 
including infrastructure, finance, pricing, and market share 

- Corporate strategy insights for each country’s primary operators 
and other players 

• Over 70 pages of in-depth analysis on the US telecom market 

• And much more 

Visit our website at www.americasnetwork.com 
to leant more about Key World Telecom Markets 1997/1998 

Call 1-800-598-6008 • Outside the U.S. 218-723-9180 • Fax 218-723-9146 
Advanstar Marketing Services • Customer Service Dept. • 131W 1st St. • Duluth, MN 55802 
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COMING UP... 
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Switched Video/Research & 
Development 
October 15 
TQM/ISDN 
November 1 
Switching Technologies/ 
Storage 
November 15 
Testing & Monitoring/ 
Bridges & Routers 
December 1 

Broadband Communications 
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Power & Protection/ 

Career trends in telecom 
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February 2-5, 1998 

The INFOMART • Dallas, Texas 


Unifying Call Center 
Technology to Build 
Better Customer 
Connections 

P • Expanded Conference Program 
( > Exclusive Site Tours 

P / • Enlarged Exhibit Hall 

( •Networking Opportunities 


Please 


send 


updated information 




Call 


Center'98 


(800)331-5706 or 
(218) 723-9130 
to request 
your brochure. 


I m interested in: □ Attending □ Exhibiting 

For information about corporate sponsorship opportunities 

call David White or Cass D’Arlon at (800) 854-3112 or (714) 513-8400 

First Name ! I I II II !/ Last Name / / / / /' I 

Title_/_ L _ I _ I _/_/_/_ 

Company_ 

Address & Mail Stop_ /_J / / / / / / / /III I _/ ! II II II ! I 

City_/_/_/_/_/_/__/_/_/_/_/_/_/_/_/_/ State/Prov _/_/ Zip/Postal Code _J_J 

Telephon e_l_l_l - ~ till Fax / _J_I - _/_/_/ - _J_J I / 

E-Mail Address 


Fax this 
completed 
form today! 
(218) 723-9122 


Detach form and 
mail it today! 
Call Center '98 
P.O. Box 6429 
Duluth, MN 
55806-6429 
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The FCC’s silver lining 

Court emphasizes agency’s regulating power. 


S 

etbacks on the road to com¬ 
petition may be commonplace at the 
Federal Communications Commis¬ 
sion, but while the FCC may be down 
temporarily, it certainly is not out 
Most “experts” say the 8th Circuit Court of Appeals ruling 
will “significantly” slow down introduction of competition in 
local markets. While the FCC and/or other parties will appeal 
the decision to the Supreme Court, incumbent local exchange 
carriers (ILECs) and new competitive local carriers are pon¬ 
dering the impact of the decision on their business plans. 

The court said the FCC does not have authority to issue pric¬ 
ing guidelines for local telephone markets, under congression¬ 
al legislation adopted last year. That authority, according to the 
court, rests with state regulators, not the FCC. The commis¬ 
sion had maintained that it has “parallel” jurisdiction. 

THE BLOW TO THE INCUMBENT CARRIERS 

Interestingly, the court found no fault with the FCC’s contro¬ 
versial methodology for determining prices for local intrastate 
services (namely, the total element long run incremental cost, 
or TELRIC). This is a major blow to the ILECs, which claimed 
the methodology mandated they price below cost 
Emphasizing the continuing importance of the FCC as an 
ongoing regulator, the court ruled that the FCC has significant 
involvement in local competition, but is restricted to: 

• Number portability and numbering administration; 

• Prevention of discriminatory conditions on resale; 

• Unbundled network elements; 

• Continued enforcement of exchange access; and 

• Treatment of comparable carriers as incumbents. 

The court also left intact key elements of the commission’s 
original policy of August 1996, namely that: 

• ILEC discounted and promotional rates extending beyond 
90 days should be made available at wholesale rates to 
resellers; 

• New entrants do not need to provide their own facilities to 
access unbundled network elements; and 

• ILECs must provide competitors with unbundled access to 
operations support systems, operator services, directory 
assistance and vertical switching features. 


It seems that the FCC has not lost 
much after all. Even if we ignore the 
fact that an increasing number of 
states are assiduously adopting essen¬ 
tial elements of the FCC’s local compe¬ 
tition policy, the commission can still 
flex its muscle to make sure local com¬ 
petition will come quickly, effectively and efficiently. 

Two recent actions illustrate this point: 

• The pro-competitive imperatives agreed to by Bell Atlantic 
and Nynex as a pre-condition for FCC approval of their 
merger; and 

• The rejection (again) of Ameritech’s 14-point competitive 
checklist compliance plan. To date, not one regional Bell has 
had its compliance plan approved by the FCC—resulting in 
serious, federally imposed, regulatory and competitive con¬ 
straints on the nation’s major incumbent carriers. 

In return for FCC approval, the merged Bell Atiantic-Nynex 
agreed to rigorous steps the agency says will make it easier for 
carriers—such as AT&T, MCI-BT, Sprint-DT-FT, Worldcom- 
MFS-UUNet, to name a few—to begin offering local service in 
the expanded Bell Atiantic-Nynex region. The FCC will be 
keeping close regulatory scrutiny over the merged carrier for 
at least the next three years. 

Regarding Ameritech’s ambitious plans to be the first 
regional Bell entering the long-haul market, the FCC contin¬ 
ues to say “no way,” until Ameritech opens up its local 
exchange monopoly to competition. Until then, the carrier’s 
14-point competitive checklist compliance plan will continue to 
be denied. 

Remember: until a competitive compliance plan is approved 
in each state, there is indeed “no way” for a regional Bell to 
offer long distance in its multi-state territory. 

So, who is the victor? Not the incumbent carriers. They 
remain stringently (perhaps even stri¬ 
dently) regulated, and still cannot 
enter service markets they deem 
essential for long-term survival. 

The FCC is down, but not out. 
When the policy, political and business 
dust settles, the commission indeed 
will have a pro-competitive victory to 
celebrate. 


The commission still can flex its 
muscle to make sure local 
competition comes quickly, 
effectively and efficiently. 


Alan Pearce is 
president of Infor¬ 
mation Age Eco¬ 
nomics Inc. (Wash¬ 
ington, D.C.). He 
can be reached at 
202/466-2654. 
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SONET Made Simple. 


i 



Just because SONET is complex doesn’t mean 
that SONET testing needs to be. If only there were a 
test set built for everyday SONET use... and you 
could afford to equip your whole staff with one. 

There is. You can. 

All the most-needed SONET testing functions 
are right at your fingertips with the SunSet™ 

STS-1. It’s the only handheld test set that offers DS1, 

DS3 and STS-1 electrical interfaces in one compact 
package. Full internal multiplexing support gives 
you the flexibility to test different types of circuits from 
different ports: for instance, access a VT1.5 channel from the STS-1 port 
to loop back a DS1 NIU at a distant location, or test a 3x1 cross-connect 
system from a DS3 port to a DS1 port. You can also test and emulate a 
multiplex, drop individual tributary signals, and do DS3/DS1 bit error 
rate testing. Even view and transmit SONET overhead information for 
precise diagnostics. 

At under 3 pounds, the SunSet STS-1 travels effortlessly to every 
point in your network, from central office to customer premises. 

The graphic display gives you immediate visibility of instrument setup, 
allowing you to diagnose more accurately and troubleshoot more 


quickly. Intuitive, easy-to-use controls put the unit to 
work for you right out of the box. You can upgrade 
to new capabilities in the field without factory 
returns or tools, using SunWare™ cartridges. 

And for less than half the cost of comparably- 
equipped sets, you can justify putting essential 
SONET testing power in the hands of every field 
technician. 

Cost-effective SONET testing in a convenient hand¬ 
held instrument? It couldn’t be simpler. Call us 
today for more information and a demonstration of the 


SUNAISC TC1CCOM 

INCORPOflflT€D 

... a step ahead 

22 Great Oaks Boulevard, San Jose, CA 95119 U.S.A. 
1-408-363-8000 fax 1-408-363-8313 
Internet: support@sunrisetel.com 
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VNAords You wm Never Hear 



“I have enough 

bandwidth” 

/ 


“Oh, you’re late for work? 
Let’s forget the ticket\ ” 


Circle 130 










See our ad inside for more on the 
HP CERJAC HDSL Installer’s Assistant, 
the complete HDSL turn up test set, with 
everything you need to qualify HDSL lines. 

Call 1-800-9CERJAC, contact your local 
HP representative or visit our web site at 
www.hp.com/go/hdslassistant. 


The 

HP CERJAC 
HDSL 
Installer’s 
Assistant® 












